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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 1 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks

Cribs anid Drain

216-S-1 & -2 Crib X X X RARA-Collapse Potential

216-S-5 Crib X X

216-S-6 Crib X X

216-S-7 Crib X X X RARA-Collapse Potential

216-S-9 Crib X X

216-S-13 Crib X X X RARA-Collapse Potential

216-S-20 Crib X X X RARA-Collapse Potential

216-S-22 Crib X X

216-S-23 Crib X X

216-S-25 Crib X X X WMP-Active

216-S-26 Crib X X X WMP-Active

216-S-3 French Drain X X

Ponds, Ditohes, and Trenchies ~

216-S-10P Pond X X

216-S-11 Pond X X

216-S-15 Pond X X

216-S-16P Pond X X
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Table ES-i. Summary of the Results of Remediation Process Path Assessment. Page 2 of 4

Recommended Actions

Waste ManagemnentWateMaagmetERA IRM LFI RA RI OPS Remarks
Unit Name or Unplanned Release Site

216-S-17 Pond X X

216-S-19 Pond X X

216-S-lOD Ditch X X

216-S-16D Ditch X X

216-U-9 Ditch X X

216-S-8 Trench X

216-S-12 Trench X

216-S-14 Trench X

216-S-18 Trench x

Sbpaic Tanks sid Associated Dran.Fields ~

2607-W6 Septic Tank X

2607-WZ Septic Tank X

Sanitary Crib X

t;4> Transferaihities; Diversioh Boxes, and Pipelihe

216-S-172 Control Structure X X

2904-S-160 Control Structure X X

2904-S-170 Control Structure X X

2904-S-172 Control Structure X X 
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 3 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Rema rks

3 - asihs-

207-S Retention Basin x

207-SL Retention Basin - x

_____Bu BrlSites< u<

218-W-7 Burial Ground x

218-W-9 Burial Ground x

Ung1anhed Releihs -

UN-200-W-32 Unplanned Release X

UN-200-W-34 Unplanned Release X

UN-200-W-35 Unplanned Release X

UN-200-W-41 Unplanned Release X

UN-200-W-42 Unplanned Release X

UN-200-W-43 Unplanned Release X

UN-200-W-52 Unplanned Release X

UN-200-W-56 Unplanned Release - X

UN-200-W-61 Unplanned Release X

UN-200-W-69 Unplanned Release X

UN-200-W-83 Unplanned Release X

WHC(SPLANT)/09-12-92/03138T
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Table ES-1. Summary of the Results of Remediation Process Path Assessment.

= Expedited Response Action
= Remedial Investigation/Feasibility Study OPS

(RCRA Facility Investigation/Corrective Measures Study) RARA
= Limited Field Investigation
= Risk Assessment

IRM

WMP

Page 4 of 4

= Interim Remedial Measure
Operational Programs
Radiation Area Reduction Action Program
= Waste Management Program

WHC(SPLANT)/09-12-92/03138T

C-

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks

UN-200-W-108 Unplanned Release X

UN-200-W-109 Unplanned Release X

UN-200-W-116 Unplanned Release X

UN-200-W-123 Unplanned Release X

UN-200-W-127 Unplanned Release X

UN-216-W-30 Unplanned Release X

Key:
ERA
RI

LFI
RA

t
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 3
LR Fbd

ERA Evabntico Path 1RW Evautkml Path Path Rtordy

WWt M.n.V e U.R Hfigh
W MmnERA Tebst-Iogy Md-.e opttaam P±iy Des No Adnso Cokct Data

AJficfd? Rrkne? Ptthny? Q.m.tIty Cr f.traion? AvalaHbe? C ncuaas? Progruas? 2 Adqisle? Caseqxe2? Data Aegqat

216-S-1&-2Crib y y y y y Y N Y Y N - Y

216-S-5Crib Y Y N - - - - Y N - Y -

216&S-6Crb Y Y N - - - - Y N - y -

216.S-Crib Y Y Y Y y V N Y Y - Y -

2169CnIb Y y N - - - - Y N Y

2164-13Crib Y Y Y y Y Y N Y NN N Y -

216S-32Crb y Y Y Y Y Y N Y y N - Y -

216&S-22Crib Y Y N - - - - N. N - y -

21623 Crib Y y N .- - - - N N - Y -

216&S-25Crb Y y y y Y Y N Y Y N - Y -

216&26 Cdb Y Y Y y Y Y N Y y N y -

21&SFrenhDrl Y Y N - - - - y N - Y -

216-S-OP Pad Y Y N - - - y N - V -

216-S&11 P.ad V V N - N -

216-S-I5Pcd V Y N .- - N - YV

216S-16PPcd Y Y N - - y N - Y -

216.S-17P.oi Y Y N . - Y N - Y -

216-S-19Pcr4 y Y N - NN N - Y -

216-S-10DDitch Y y Y Y Y Y N V Y N - Y -

216DS-D Ditch Y y N - - - - - Y N - Y -

WHC(SPLANT)/09-12-92/03138T
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 3

ERA Evawtim Path Um Evahutia Path Path R.ns'y

WnW MAngmean Unit
Is .ERA Taology Atn Opcntiarsl PHoriiy Data No Ad.v Coled Data

10tif0ed? Res.? Ptyn-1 Qtrhy? Cococaratdo? Available? Ca.cq.*ocea? Pog? 7 A.1te? Copro cc? Dat A&qfl

216-U-9Dith Y Y N - - - - Y N - Y -

216.S4Treah Y Y N - . - - - N - . - N

216.12Trc& Y Y N - - . . - N - . - N

216&l4Trc Y Y N - - - - N . - N

216.S-18Trna Y Y N - - - - - N - - - N

2W1-W6&PO Tark N I. . .. i-_ N -Ny

2W7.WZ tN - - - - N l -y

_ _ __y Cdb N . _._ _.* - - N -y

216--172 C t. Stu. N - - . - - NM N - y -

2416CDnd. y Y N . - - - Y N - Y

2904-S-IMCatStrt. V Y N - - -- - N - Y -

294.S-171 C t. Stu. N - - - - - N" N - -

2.S P Y Y IN - y -N Y N IN N

2*7-SL jta.W. B--- -- N N - - -

2I8-W-7 BrIGro.Id Y Y jN - ._ _ . . . - N J . -j N

21&W-9 BhraIGrnd Y N -.-.. * - - Y Y N N- N N

UN-20W-32 Y Y N - . . - - Y N - N N
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 3

ERA EvauatIa, Pf RM Evatim Nth Pa th udy

Wat MamVmen Utit HIgh
SI. ERA Tedmokgy Advcs. openui. PAioi Data No Advere ColeCd Da6
JIiiWed? gIlease? Pathway? Qiuzaity? Conci ralio? Availabe? Consoqun.? Progre ? 7 Adqst? Ccrsoqwooes? Daa Adcqat

UN-20-W-34 Y Y N - - - . Y N - N N

UN-2-W-35 N - - - - - - N - - - N

..- 41N N N

UN-20-W-43 N - - -- - - - N - -- NUN--W-2 Y Y Y N Y - N N

UN-2 W-43 N - - - - - - N - - N

UN_-W-52 N - - - - - N - - N

UN-2NW-5 N - Y - - - - N N - - N

UN-20W-6 N - - - - - - - N - N

UN-20D.W-1 N - - - - - - N - - N

UN-201W-19 Y Y Y V N - - Y N - N N

UN-2-W-Il6 Y Y Y N - - - - N N N N

UN-0-W-lf N N N

UN-200-W-127 N - - - - - - - N - - - N

UN-216.W-30 Y Y Y N - - - - Y N - N N

Y =Yes
N =No
- =Decision point not reached on pathway. Evaluation branced to other path.
(a) =Addressed as on IRM candidate because of similarities with other units.
(b) =Addressed as an IRM candidate because unit is ancillary equipment to IRM candiate.
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1.0 INTRODUCTION
2
3
4 TheU pam ntfnergy (DOE) Hanfdsd Ste ahingtn Stateis orga ized
5 into ndmericallyt dsintoratial ara hcuighe AQ,20,t3O9, 4OQ, 6QR, and
6 i10O;Areas(Figure A). The U.S. Environmental Protection Agency (EPA), in November
7 1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) under
8 the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of
9 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study

10 (FS) process for characterizing the nature and extent of contamination, assessing risks to
11 human health and the environment, and selection of remedial actions.
12
13 This report presents the results of an aggregate area management study (AAMS) for the
14 S Plant Aggregate Area located in the 200 Areas of the U.S. Dzpartmznt of Energy (DOE)

c" 15 Hanford Site in Washington Stat . The study will provides the basis for initiating RI/FS
16 under CERCLA or under the Resource Conservation and Recovery Act (RCRA) Facility
17 Investigations (RFI) and Corrective Measures Studies (CMS). This report also integrates

e.n 18 RCRA treatment, storage, or disposal (TSD) closure activities with CERCLA and RCRA
019 pastpractice investigations.

20-
S 21 This chapter describes the overall AAMS Approach for the 200 Areas, defines the

2 purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA)
23 program and contents of the report.
24
25
26 1.1 OVERVIEW
27
28 The 100, 200, 300, and 1100 Pszas have been listed on the EPA's NPL. The 200
29 Areas, located near the center of the Hanford Site, encompasses the 200 West, East and
30 North Areas which contain reactor fuel processing and waste management facilities.
31
32 Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
33 Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and
34 EPA (Ecology et al. 1990), the 200 NPL Site
35 prThons fih&6Y Area.Th 2007NPL>Sie is divided into 8 waste area groups largely
36 corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of
37 isolated operable units located in the surrounding 600 Area. Each waste area group is
38 further subdivided into one or more operable units based on waste disposal information,
39 location, facility type, and other site characteristics. The 200 NPL Site includes a total of
40 44 operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the
41 200 North Area, and 6 isolated operable units. The intent of defining operable units was to

WHC(SPLANT)/9-15-92/03150A
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1 group associated waste management units together, sueh-othat they could be effectively
2 characterized and remediated under one work plan.
3
4 The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
5 200 Areas which will be closed or permitted (for operation or postclosure care) in
6 accordance with the Washington State Dangerous Waste Regulations (Wh @to
7 AdmnitravCOde (WACJ 173-303). The TSD facilities are often associated with an
8 operable unit and are required to be addressed concurrently with past-practice activities under
9 the Tri-Party Agreement.
10
11 This AAMS is one of ten studies that will provide the basis for past-practice activities
12 for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the
13 initial development of an area-wide groundwater model, and conduct of an initial site-wide
14 risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the

Hanford S tPast-Practice Strategy document (Fh.mpson 9999) establish the
16 need and provide the framework for conducting AAMS in the 200 Areas.

T7J-.8
19 1.1.1 Tri-Party Agreement

'20
21 The Tn-Party Agreement was developed and signed by representatives from the EPA,
22 Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement
213 covers all CERCLA past practice, RCRA pastpractice, and RCRA TSD activities on the

,24 Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
25 impacts of past and present activities are investigated and appropriately remediated to protect

-26 human health and the environment. To accomplish this, the Tri-Party Agreement provides a
7 framework and schedule for developing, prioritizing, implementing; and monitoring

28 appropriate response actions.
39
30 The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
31 be implemented in the 200 Areas based on the Hanford S( Past-Practice Strategy
32 (Thempsen-1991)-,99, 9 This strategy requires the conduct of AAMS which are
33 similar in nature to an RI/FS scoping study. The Tri-Party Agreement change package
34 (Ecology et al. 1991) specifies that 10 Aggregate Area Management Study Reports (AAMSR)
35 (major milestone M-27-00) are to be prepared for the 200 Areas. Further definition of
36 aggregate areas and the AAMS approach is provided in Sections 1.2 and 1.3.
37
38
39 1.1.2 Hanford Site Past-Practice Strategy
40
41 The Hanford SIt Past-Practice Strategy was developed between Ecology, EPA, and
42 DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this

WHC(SPLANT)/9-15-92/03150A
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1 strategy is to develop a process to meet the statutory requirements and integrate CERCLA
2 RI/FS and RCRA PastPractice RFI/CMS guidance into a singular process for the Hanford
3 Site that ensures protection of human health and welfare and the environment. The strategy
4 refines the existing pastfpractice decision-making process as defined in the Tri-Party
5 Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the
6 use of existing data, integrating past practice with RCRA TSD closure investigations,
7 focusing the RI/FS process, conducting interim remedial actions, and reaching early
8 decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
9 scale. The ultimate goal being-5 the comprehensive cleanup or closure of all contaminated

10 areas at the Hanford Site at the earliest possible date in the most effective manner.
11
12 The process under this strategy is a continuum of activities whereby the effort is
13 drefined based upon knowledge gained as work progresses. Whereas the strategy is intended
14 to streamline investigations and documentation to promote the use of interim actions to
15 accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important
16 element of this strategy is the application of the observational approach, in which
17 characterization data are collected concurrently with cleanup.
18
19 For the 200 Areas the first step in the strategy is the evaluation of existing information
20 presented in AAMSR. Based on this information, decisions wil-be made regarding

A 2 1  which strategy path(s) to pursue for further actions in the aggregate area. The strategy
W 2 includes three paths for interim decision making and a final remedy-selection process that

23 incorporates the three paths and integrates sites not addressed in those paths. As shown on
24 Figure 1-2, the three paths for decision making aie the following:
25
26 * Expedited response action (ERA) path, where an existing or near-term
27 unacceptable health or environmental risk from a site is determined or suspected,
28 and a'rapid response is necessary to mitigate the problem
29
30 * Interim remedial measure (IRM) path, where existing data are sufficient to
31 indicate that the site poses a risk through one or more pathways and additional
32 investigations are not needed to screen the likely range of remedial alternatives
33 for interim actions; if a determination is made that an IRM is justified, the
34 process wil-proceeds to select an IRM remedy and may-inelude-a feeused-FS
35 s if needed, to select a remedy
36
37 * Limited field investigation (LFI) path, where minimum site data are needed to
38 support IRM or other decisions, and ean-be-"t, obtained in a less formal manner
39 than that needed to support a final Record of Decision (ROD). it-may-be
40 determined that dtata generated from a LFI is 'ab sufficient to directly
41 support an interim ROD. Regardless of the scope of the LFI, it is a part of the
42 RI process, and not a substitute for it.

WHC(SPLANT)/9-15-92/03150A
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1 The process of final remedy selection must be completed for the aggregate area to
2 reach closure. The aggregation of information obtained from LFI and interim actions may be
3 sufficient to perform the cumulative risk assessment and to define the final remedy for the
4 aggregate area or associated operable units. If the data are not sufficient, additional
5 investigations and studies will be performed to the extent necessary to support final remedy
6 selection. These investigations would be performed within the framework and process
7 defined for RI/FS or RFI/CMS programs.
8
9
10 1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM
11
12 The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
13 Party Agreement and the Hanford & Past-Practice Strategy.
1-4
15
2t3 1.2.1 Overall Approach

18 As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
B9 the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3
20 and--4-4 a, 1-5) and two groundwater aggregate areas delineated in the 200 East, West,
21 and North Areas. Table 1-1 lists the aggregate areas, the type of study! and associated
22 operable units. With the exception of 200-IU-6, isolated operable units associated with the
23 200 NPL sgite (Figure 1-5) are not included in the AAMS program. Generally, the quantity
24 of existing information associated with isolated operable units is not considered sufficient to
25 require study on an aggregate area basis prior to work plan development. Operable unit 200-
.26 IU-6 will-be i addressed as part of the B Plant AAMS because of similarities in waste
27 management units (i.e., ponds).
28
d29 The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
30 Source AAMS will-be ab conducted for the following aggregate areas (waste area groups)
31 which largely correspond to the major processing plants including the following:
32
33 * U Plant
34
35 * Z Plant
36
37 * S Plant
38
39 * T Plant
40
41 * PURBX
42
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I * B Plant
2
3 0 Semi-Works
4
5 * 200 North.
6
7 The groundwater beneath the 200 Areas wiH-be investigated under two groundwater
8 AAMS on an Area-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate
9 areas were delineated to encompass the geography necessary to define and understand the

10 local hydrologic regime, and the distribution, migrationx4 and interaction of contaminants
11 emanating from source terms. whiehis The ,0 W 4 W considered an
12 appropriate scale for developing conceptual and numerical groundwater models.
13
14 The $ Department of Energy, Richland Opeatiens l Office (DOE/RL) functions
15 as the "lead agency" for the 200 AAMS program. Depending on the specific AAMS, EPA
16 and/or Ecology function as the "Lead Regulatory Agency" (Table 1-1). Through periodic

__ 17 (monthly) meetings information is transferred and regulators are informed of the progress of
18 the AAMS such that decisions established under the Hanford $§ Past-Practice Strategy
19 (e.g., is an ERA justified?) (Figure 1-2) can be quickly and collectively made between the
20 three parties. These meetings will continually refine the scope of AAMS as new information

a 2 1  is evaluated, decisions are made; and actions taken. Completion milestones for AAMS are
22 defined in Ecology et al. (1991) and duplicated in Table 1-1. All AAMSR wiH-be b
23 submitted as Secondary Documents which ar dflned i the r e
24 i ioniiiki ~ i~s
25
26
27 1.2.2 Process Overview
28
29 Each AAMS will be eendueted-in f three steps: (1) the analysis of existing
30 data and formulation of a lii conceptual model, (2) identification of data needs and
31 evaluation of remedial technologies, and (3) conduct of limited field characterization
32 activities and report prepamtion. n 3 is a
33 eralff 6ffort 6Frrieixn w prof cd
34
35 The first and primary task of the AAMS investigation process involves the search,
36 compilation; and evaluation of existing data. Information that-wiH-be collected for these
37 purposes includes the following:
38
39 * Facility and process descriptions and operational histories for waste sources
40
41 0 Waste disposal records defining dates of disposal, waste types, and waste
42 quantities
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1 * Sampling events of waste effluents and effeete f-N media
2
3 * Site conditions including the site physiography, geology, hydrology, meteorology,
4 ecology, demography, and archaeology
5
6 * Environmental monitoring data for affected media including air, surface water,
7 sediment, soil, groundwater4 and biota.
8
9 Collectively this information wi-be i used to identify contaminants of concern,
10 determine the scope of future characterization efforts, and to develop a prehimi
11 conceptual model of the aggregate area. Although data collection objectives are similar, the
12 types of information collected wil depend on whether the study is a source or groundwater
13 AAMS. The data collection step serves to avoid duplication of previous efforts and

'14 facilitates a more focused investigation by the identification of data gaps.
15
16 Topical reports referred to as Technical Baseline Reports wil-be initially prepared
T7 to summarize facility information. These reports wil describe individual waste management
J- units and unplanned releases contained in the aggregate area as identified in the Waste
19 Information Data System (WIDS) (WHC 1991a). The reports are based on review of current
!2 and historical Hanford Site reports, engineering drawings and photographs and are
.21 supplemented with site inspections and employee interviews. Information contained in the
22 reports wil-be is summarized in the AAMSR. 9(hertppi ots are used as resf
23 ihformaiinthe AAbR Tes rportsar a iifollows:
24
25 * U Pia Gepg and[Geophyctat Package
26
27 e Z Plait Geologic and Geopbysics DaPackage
28
29 b S Plant Geologic G
30
31 T lo d G
32
33 ......
34
35 94"0 rl ifMOM Mn

.36
37 e
38
39 w le 1OW p
40
41 o ad
42
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21 * H.dooi Mo1,f h 200 TtG' akM siA' te Ar2
3 '
4
5 e

7
8 6
9 ,Xr Qe; ,e

10
11* culed Mutte HOztg pt20 w n

12 AgwacAeaaan~ tSid~
13
14 * G 'e
15
16 2a
17
18 * q
19

~ 20 Te geneal scp fte~~ rprsmatdt is AA$S~bdsde t ~o20 INjj O
&0' ooalohrtoia oot ill bo goneratd for onvirmmznAl oioigO21 Gieay t

2 sapln dt hic avc not boen prvczycmi ) r sumnmarizoed, or when oxisting2

24
25 Information on waste sources, pathways, and receptors will-be-i used to develop a
26 prelimnary conceptual model of the aggregate area. In #he peliminary conceptual mode1,
27 tle reesess If the conceptual
28 understanding of the site is considered inadequate, limited field characterization activities can

r 29 be undertaken as part of the study. Field seree --cartiz activities planned-und
30 Ao iallEi fthe AAMS process include the following:
31
32 * Expanded groundwater monitoring programs (non Contract Laboratory Program

33 [GIg]) at approximately 80 select existing wells to identify contaminants of
34 concern and refine groundwater plume maps
35
36 * In situ assaying of gamma-emitting radionuclides at approximately 10 selected
37 existing boreholes per aggregate area to develop radioelement concentration
38 profiles in the vadose zone.
39
40 Wells, boreholes, and analytes will-be selected based on a review of existing
41 environmental data which will-be A undertaken early in the AAMS process. Field
42 characterization results will be presented laerin topical reports.
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1 After the preinhfary conceptual model is developed, hea'th andtiivirnmemaJ
2 cotncers are identifIed. Tie pumpose of thisdetbrminationjs tq pravid 5ne basis for...... .. ...... ....... ...... ... ........
3 detrnhi'g xre mmdations and pririizt frsubsqentactions at waste managemnent

4 gitrelmma'yotential applicable or relevant and appropriate requirements (ARARs)
5 and potential remedial technologies wil-be identified. In cases where the existing
6 information is sufficient, the Hanford SI Past-Practice Strategy allows for a feetised-F&

7 or CMS to be initiated prior to th54completion of the study.
8
9 Data needs will-be a identified by evaluating the sufficiency of existing data and by
10 determining what additional data are necessary to adequately characterize the aggregate area,
11 refine the Pre0 miar conceptual model and PotetiaM ARARs, and/or narrow the range of
12 remedial alternatives. Determinations wil-be are made regarding the level of uncertainty
13 associated with existing data and the need to verify or supplement the data. If additional data
14 are needed, the intended data uses will-be ar identified, data quality objectives (DQO)
8 established and data priorities set.

17 Each AAMSg wil results in management recommendations for the aggregate area
8 including the following:

19
20 0 The need for ERA, IRM, and LFI or whetber trin in th. al Xeedy
21 sp
22
23, * Definition and prioritization of operable units
24
25' * Prioritization of work plan activities
26
27 * Integration of RCRA TSD closure activities
28,

* The conduct of field characterization activities
30

31 * The need for treatability studies
32
33 sM Identification of waste tanagsy der otler
34
35
36 The waste maagemet units ecmmendedforERA, IRM, or tF tions are

37 conidered higher priority unitLower prortyvaste managementomnts will generally

38 folo thecivent6nair&espfr RI/F&S. In site o bthis distintioin tieit rt fsd

40 hi h rp i rt at a a e e t u is e spo seoperaions t wi l e tiolo wed

41 cove finl /Fs? [ctiities, aitboug these activities may be modifliedtbecauseof

WHC(SPLANT)/9-1 5-92/03 150A
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1 knowledge gained tbjough the remediation acivitis. Ini the Lase ofth lowetptywste
2 manageeit units, an ae-wide R>/F$wiUl be pae which&enmpasses these sites,
3
4 Based on the AAMSR, a decision is made on whether the study has provided sufficient
5 information to forego further field investigations and prepare a FS. If- fither4ield
6 RFstigatiens are reqkrd, RI/S work plan is-
7 ti#bdeveloped and executed. Th seepe of futuro work plans v d be largely Uinited
8 that of a sampin and atmlysis plan. The background information normally required to
9 support the preparation of a work plan (e.g., site description, conceptual model, DQO, etc.)

10 is developed in the AAMSR and ean-be-refereneed aeeerdingly. ThWftP3reI wk p W
11 refe0ncin~&f9rmati9 fromgthe AAM$R. They wiU as nudthrationa1e for sam~phng
12 and anaiysis, will prasent deald ntseii Qadwl ute eeo hsclst
13 models as the data aIlowys. In some cases, tber& ma be ixftiit dtata to suppord any
14 furfber analysisttbanis 14provided yin th& AMSR, s& ani added 1eveCF & detail in the workpla

PT16

17 All ten AAMS are scheduled to be completed by September 1992. This will facilitate a
18 coordinated approach to prioritizing and implementing future past--practice activities for the
19 entire 200 Areas.
20

4P2 1.3 PURPOSE, SCOPE, AN]) OBJECTiVES
23
24 The purpose of conducting an AAMS is to compile and evaluate the existing body of
25 knowledge and conduct limited field characterization work to support the Hanford th

__26 Past-Practice Strategy decision~making process for an aggregate area. The AAMS process is
27 similar in nature to the liI/FS scoping process prior to work plan development and is
28 intended to maximize the use of existing data to allow a more limited-and-focused RI/FS.

~.29 Deliverables for an AAMS consist of the AAMSR and hflealth and sjafety, pfroject
30 m$ganagement, and dat maaeotpaz sfi R~~ 'gnnfvr& '
31 Pas
32
33 Specific objectives of the AAMS include the following:
34
35 * Assemble and interpret existing data including operational and environmental data
36
37 T Describe site conditions
38
39 e Conduct limited new site characterization work if data or interpretation
40 uncertainty could be reduced by the work (wsultSr hdiswormay nO be
41 Dveiaelaa ffotr aAAM$R, bto wiof be ingude d inibtsequen t topical repdts)
42

WHC(SPLANT)/9--15-92/03 150A
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1 * Develop a jftid conceptual model
2
3 * Identify contaminants of concern and their distribution
4
5 * Identify prelimniniy ARARs
6
7 * Define preliminary remedial action objectives, screen potential remedial
8 technologies, and if possible provide recommendations for feeueed-FE%
9
10 * Recommend treatability studies to support the evaluation of remedial action
11 alternatives
12
13 * Define data needs, establish DQO' and set data priorities
14
is & Provide recommendations for expEditAd, intim IR , L r
16 oti actions
17
1i * Redfine and prioritize,if ecessary, operable unit boundaries
19
20 * Define and prioritize,s data aw, work plan and other past-practice activities
1? with emphasis on supporting early cleanup actions and records of decisions
22
23 * Integrate RCRA TSD closure activities with past-practice activities.
24
25' Infonrmatipit n snl-hl n dul-hl ak ispeetdi e.in . n .
26 f slected AAMSRs. T AA is idd to rdd
28' tvns Nonxeees, the tanknatfnxmatton ~ispeenteicause kVwnfad sUspcCC 5 ted 8eease

28 from the tanks may <ti~infunetei~terrttion of cptittnatxin data arb ate28 .. ..~rx .t .zs "WdAR;

3? same reascn. Howvever becausq hs stnzcturs arddresd by othter prgrams, h
31 AAmSRdpas nqt include d actipn aherte
32
33 Depending on whether an aggregate area is a source or groundwater aggregate area, the
34 scope of the AAMS wil variy. Source AAMS focus on source terms, and the
35 environmental media of interest include air, biota, surface water, surface soil, and the
36 unsaturated subsurface soil. Accordingly, detailed descriptions of facilities and operational
37 information are provided in the source AAMSR. In contrast, groundwater AAMS focus on
38 the saturated subsurface and on groundwater contamination data. Descriptions of facilities in
39 the groundwater AAMS$ are limited to liquid disposal facilities and reference is made to
40 source AAMSR for detailed descriptions. The description of site conditions in source
41 AAMSR concentrate on site physiography, meteorology, surface water hydrology, vadose
42 zone geology, ecology, and demography. Groundwater AAMSR summarize regional

WHC(SPLANT)/9-15-92/03150A

1-10



DOE/RL-91-60
Draft B

1 geohydrologic conditions and contain detailed information regarding the local geohydrology
2 on an Area-wide scale. Correspondingly, other sections of the AAMSR vary depending on
3 the environmental media of concern.
4
5
6 1.4 QUALITY ASSURANCE
7
8 A limited amount of field characterization work wil-be performed as-paft ipale
9 4i2Pxtii of the AAMSR. To help ensure that data collected are of sufficient quality

10 to support decisions, all work en the Hanfrd Site is subject to the requirements of DOE
11 Order! 5:700. it., Quality Assurance (DOE R1= 1983), which establishes broadly applicable
12 QA progfam requiremnents in compliancee with Amnerican National Stndrd
13 Institute/American Society of Mechanical Engineers QA guidelines (ANSI/ASME 1989); the

,7, 14 QA program requirements so defied apply to all types of project activities conducted onth
15 Hanford-Site-
16

S17 Toe ensure that the objectives of the past practiee activities are mnetinamne
18 wu, all work will
19 be performed in compliance with Q$U7i rac, D5E1Order 5700.6C OSK1991, as
20 elfas Westinghouse Hanford's existing QA manual WHC-CM-4-2 (WHC 1988a) and with

W 21 procedures outlined in the QA program plan WHC-EP-0383 (WHC 1990a) specific to
2 CERCLA RI/FS activities. This QA program plan describes the various plans, procedures,

23 and instructions that will be used by Westinghouse Hanford to implement the QA
24 requirements of DOE R. Order 5700P. gid)'c mnts such sthe
25 USEPA C6nvracr Laortory Pr4gram Statemenz of Work Ar organic A (BP A 9)
26 will4aso be folowed.
27
28
29 1.5 ORGANIZATION OF REPORT
30
31 In addition to this introduction, the AAMSR will consist of the following nine sections
32 and appendices:
33
34 * Section 2.0, Facility, Process and Operational History Descriptions, describes the
35 major facilities, waste management units and unplanned releases within the
36 aggregate area. A chronology of waste disposal activities is established and waste
37 generating processes are summarized.
38
39 * Section 3.0, Site Conditions, describes the physical, environmental, and
40 sociological setting including, geology, hydrology, ecology, meteorology, and
41 demography.
42

wHC(SPLANT)/9-15-92/03150A
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I * Section 4.0, Preliminary Conceptual Model, summarizes the conceptual
2 understanding of the aggregate area with respect to types and extent of
3 contamination, exposure pathways and receptors.
4
5 * Section 5.0, Health and Environmental Concerns, identifies chemicals used or
6 disposed within the aggregate area that could be of concern regarding public
7 health and/or the environment adad i adpies sr gs
8 dtmiingthertv prioty of foliow-p action ai eaoh wte marnagwment

10
11 * Section 6.0, Potentially Applicable or Relevant and Appropriate Requirements,
12 identifies federal and state standards, requirements, criteria, or limitations that
13 may be considered relevant to the aggregate area.
14
15 a Section 7.0, Preliminary Remedial Action Technologies, identifies and screens
16 potential remedial technologies and establishes remedial action objectives for
17 environmental media.
18
19 * Section 8.0, Data Quality Objectives, reviews QA criteria on existing data,
20 identifies data gaps or deficiencies, and identifies broad data needs for field
21 characterization and risk assessment. The DQO and data priorities are
22 established.
23
24 * Section 9.0, Recommendations, provides guidance for future past-practice
25 activities based on the results of the AAMS. Recommendations are provided for
26 ERA at problem sites, IRM, LFI, refining operable unit boundaries, prioritizing

27 work plans, and conducting field investigations and treatability studies.
28
29 * Section 10.0, References, list reports and documents cited in the AAMSR.
30
31 * Appendix A, Supplemental Data, provides supplemental data supporting the
32 AAMSR.
33
34 The following plans are included and will be used to support past-practice activities in
35 the aggregate area:
36
37 a Appendix B: Health and Safety Plan
38
39 * Appendix C: Project Management Plan
40
41 * Appendix D: Data-M i Management Plan-,0 t
42

WHC(SPLANT)/9-15-92/03150A
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Community relations requirements for the U-&Plant Aggregate Area can be found in
the Community Relations Plan for the Hanford Federal Facility Agreement and Consent
Order (Ecology et al. 1989).

WHC(SPLANT)/9-15-92/03150A
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Hanford Past Practice RI/FS (RFI/CMS) Process
The process is defined as a combination of interim cleanup actions (Involving concurrent
characterization), field investigations for final remedy selection where Interim actions are
not clearly justified, and feasibility/treatability studies.

13
46 Mo.
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Figure 1-2. Hanford Past-Practice Strategy Flow Chart (DOE/RL 1992a).
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Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for the 200
NPL Site.

Lead
Operable RegltrAAMS Title Units AAMS Type Aguenry M-27-00 Interim Milestones

U Plant 200-UP-1 Source Ecology M-27-02, January 1992
200-UP-2
200-UP-3

Z Plant 200-ZP-1 Source EPA M-27-03, February 1992
200-ZP-2
200-ZP-3

S Plant 200-RO-1 Source Ecology M-27-04, March 1992
200-RO-2
200-RO-3
200-RO-4

T Plant 200-TP-1 Source EPA M-27-05, April 1992
200-TP-2
200-TP-3
200-TP-4
200-TP-5
200-TP-6
200-SS-2 - -

PUREX 200-PO-1 Source Ecology M-27-06, May 1992
200-PO-2
200-PO-3
200-PO-4
200-PO-5
200-PO-6

B Plant 200-BP-1 Source EPA M-27-07, June 1992
200-BP-2
200-BP-3
200-BP-4
200-BP-5
200-BP-6
200-BP-7
200-BP-8
200-BP-9
200-BP-10
200-BP-1 1
200-IU-6
200-SS-1

Semi-Works 200-SO-1 Source Ecology M-27-08, July 1992

200 North 200-NO-1 Source EPA M-27-09, August 1992

200 West NA Groundwater EPA/Ecology M-27-10, September 1992

200 East NA Groundwater EPA/Ecology M-27-11, September 1992

WHC(rPLANT)\8-31-92\03191A
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. 1 2.0 FACILITY, PROCESS, AND OPERATIONAL HISTORY DESCRIPTIONS
2
3
4 Section 2.0 of the aggregate area management study (AAMS) presents historical data
5 on the S Plant Aggregate Area and detailed physical descriptions of the individual waste
6 management units and unplanned releases. These descriptions include historical data on
7 waste sources and disposal practices and are based on a review of current and historical
8 Hanford Site reports, engineering drawings, site inspections, and employee interviews.
9 Section 3.0 describes the environmental setting of the waste management units. The waste

10 types and volumes are qualitatively and quantitatively assessed at each site- maagmeT
11 % in Section 4.0. Data from these three sections are used to identify contaminants of
12 concern (Section 5.0), potential applicable or relevant and appropriate requirements (ARARs)
13 (Section 6.0). and current data gaps (Section 8.0).
14

' 15 This section describes the location of the S Plant Aggregate Area (Section 2.1),
16 summarizes the history of operations (Section 2.2), describes the facilities, buildings, and
17 structures of the S Plant Aggregate Area (Section 2.3), and describes S Plant Aggregate Area
18 waste generating processes (Section 2.4). Section 2.5 discusses interactions with other
19 aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with the
20 Resource Conservation and Recovery Act (RCRA) piegram-and other Hanford programs.

S21
,22

23 2.1 LOCATION
24
25 The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about
26 1,450 km2 (560 mi2) of the southeastern part of Washington State north of the confluence of
27 the Yakima and Columbia Rivers (Figure 1-1). The 200 West Area is a controlled area of
28 approximately 8.3 km2 (3.2 mi2) near the middle of the Hanford Site. The 200 West Area is
29 about 8 km (5 mi) from the Columbia River and 11 km (6.8 mi) from the nearest Hanford
30 boundary. There are 17 source operable units and one grcundwatzr cpcmblz unit grouped
31 into four s.uiie aggregate areas in the 200 West Area (Figure 1-4). The S Plant Aggregate
32 Area (consisting of th u 00 P 1, 200 P 2, and 200 UP 3),2
33 R-20R- g~t~;A Uts):lies in the southern portion of the 200 West
34 Area (Figure 1-4). The location of the buildings and waste management units are shown on
35 Plate 1. Plate 2 shows the topography of the S Plant Aggregate Area. The media sampling
36 locations are depicted on Plate 3.
37
38
39 2.2 HISTORY OF OPERATIONS
40
41 The Hanford Site, established in 1943, was originally designed, built, and operated to
42 produce plutonium for nuclear weapons using production reactors and chemical reprocessing

VWHC(SPLANT)/9-16-92/03151A
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1 plants. In March 1943, construction began on three reactor facilities (B, and F eactrs)
2 and three chemical processing facilities ,T, and UP1ans) After World War II, six more
3 reactors were builtn t ). Beginning in the 1950's, waste
4 management, nergy research and development, isotope use, and other activities were added
5 to the Hanford operation. In early 1964, a presidential decision was made to begin shut
6 down of the reactors. Eight of the reactors were shut down by 1971. The N Reactor
7 operated tt pcgr u 1 9r7
8 produetio; in weapons gmdc matoriol production modo from 1980 to 1987;and was placed
9 on cold standby status in October 1989. Westinghouse Hanford was notified September 20,
10 1991 that they should cease preservation and proceed with activities leading to a decision on
11 ultimate decommissioning of the reactor. These activities are scoped within a N Reactor
12 shutdown program which is scheduled to be completed in 1999.
13
14 Operations in the 200 Areas (West and East) are mainly related to separation of special
15 nuclear materials from 49"inuclear fuel. Spent nuclear fuel is fuel that has been withdrawn
16 from a nuclear reactor following irradiation. The 200 West Area consists of the-fellowing
17 four main processing areas (Figure 1-4):
8

19 * S Plant and T Plant, where initial processing to separate uranium and plutonium
20 from irradiated fuel rods took place
21
22 * U Plant, where uranium recovery operations took place
23
24 * Z Plant, where plutonium separation and recovery operations took place.
25
-26 The 200 Areas also contain nonradioactive support facilities, including transportation
23 maintenance buildings, service stations, and coal-fired powerhouses for process steam
28 production, steam transmission lines, raw water treatment plants, water-storage tanks,
29 electrical maintenance facilities, and subsurface sewage disposal systems.
30
31 Themaiosses bbndttted in the S Plant Agrgae Aetlinvoled the initial
32 prs teprkrium ad ptnmfmrts
33 co ly ,dtasYT-tbe rxEDGX (short for reduction-oxidation) process, was
34 conducted at the 202-S Building (commonly known as the S Plant Complex). The 202-S
35 Building was constructed between May 1950 and August 1951 and was the first process to
36 recover both plutonium and uranium from fission products. Plant operations continued
37 through 1967 when the plant was shut down. An analytical laboratory (222-S tab&rator)
38 near the facility is still operating. This laboratory supports B Plant operations and performs
39 research and development to support waste management and environmental control
40 operations. The laboratory also serves as a backup to the Plutonium Uranium Extraction
41 (PUREX) and Z Plant Analytical Laboratory.
42

WHC(SPLANT)/9-16-92/03151A
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1 The 241-S, -SX, and -SY Tank Farms contain 30 single-sh6l and double-shell tanks
2 constructed in 1943, 1953, and4971, to 9 t9 and 19744 WTo97
3 respectively. The single-shell tanks (SSTs-received high-level waste from the S Plant
4 Aggregate Area and other facilities, and the three double-shell tanks (DSTs)-receive waste
5 concentrate and saltwell liquor from the SST9sing1-seitaks high-level wastes fam-fm
6 all operating facilities in the 200 West Area, and groundwater treatment wastes from 216-U-1
7 and -2 Cribs-mea. The transfer from S sgse to DST-b6 k is an
8 ongoing process of waste stabilization (DOE 1987).
9

10
11 2.3 FACILITIES, BUILDINGS, AND STRUCTURES
12
13 The S Plant Aggregate Area (200 R0; 1, 2, 3, and 4) contains a variety of facilities
14 that were involved in waste generation, transfer, treatment, storage, or disposal. -Wastes

O7 15 were predominantly genefated in the S Plant Comfplex where plutofflum and ufafum wore
16 separaed from their fission products. Wa stes were routed through a series of diversion
17 boxes or other control stmetures in opent trencehes or ditches or in sufface and subsufface

O" 18 piping to their ultimate waste disposal sites. in some cases, the trenches and ditches serfe
19 as the waste disposal units because of evaporative losses and percoelationt into the soil columfn.
215

17226 Radigicy pondaminad prsins.ain e and solidwast es were dwtrscbat
27 ibs ptre b suches, and otr facilii W ih ryntaina, b e
22 treate pier-al te cotai. dNumeries, uc asnC coieQ g watet ad cond.enae wate tere
23 fallwidifritssaflothrouid throug p3ondjand%4endithes. IRadialogical

249 otmntdwat ye r defined int DOE Of-der 589.()(20.28),ihle

24

31 * High-level waste is ~1~$g~hghly radioactive waste material that results
32 from the reprocessing of spent ,nuclear fuel, including liquid waste produced
33 directly in reprocessing and any solid waste derived from the liquid, that contains
34 a combination of transuranic (TRU) waste and fission products in concentrations
35 as to require permanent isolation.
36
37 * TRU waste is defined as: without regard to source or forn, radioactive waste
38 that at the end of institutional control periods is contaminated with alpha-emitting
39 transuranium radionucides with half-lives greater than 20 years and
40 concentrations greater than 100 nCi/g. H f E s d ine
41 Ita 1:t p ti ed wass p rt
42 a TRUwase rding theWste st, gh level waste-and
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1 spent nuzicar fui as defined by thii 9 Orcrar sccfialy xldd by this
2 definitien
3
4 * Low-level waste is defined ais:radioactive waste not classified as high-level
5 waste, TRU waste, spent nuclear fuel, or I 2)byproduct material as defined by
6 the-this Order. Tet specimens offsinb'mtra rrdae o rsac n

8 casfdaso-ee wse, provdedthecnetat fTUwat s>s

9 ntcen6Wbth0s*ste S 1.
10
11 q Byrodzct Maenil sdeined as: (a n aiatv a"ra ecp pca

12 ^ ucler maeria) yilded in, or mad radioace4by, exposr&to herdiaton
13 icident toot ces 6t pduig4r'min seal nulear5 mat. For
.IA purpose fdterm&nig thi pplicabity of th suc Coservathon and

15 Recover Acte to any diJactie waste, the t "anyrdioactiveiaftrl" efers
12 d' 9 , 0

in onlyti h atd a dionid es dispersed~ or sufsnded int he waste substnce.
17 Th<4rdoctv aadg wat opnn ftewsesbtnewlb
18 subjecta tomuato mertheesorcQ Cosrvton a4d Rcqr Act: (bTe

'$9 talns orwast prwduced by ihe extractxon or' concentaftittfurniUmi or
r20 tiorium from any op proesedPrimariWy orits soure mateiaM £nteIt. r

21 b'odies defi e 6y nium so1tion extracttion bpemtions~ anwihich iemain

23
24 Based on constmuction, purpose, or origin, the S Plant Aggregate Area waste

25management units fall into one of ten subgroups as follows:
.26

27 Plants, Buildings, and Storage Areas (Section 2.3.1)

49* Tanks and Vaults (Section 2.3.2)
30
31 * Cribs and Drains (Section 2.3.3)
32
33 * Reverse Wells (Section 2.3.4)
34

35 * Ponds, Ditches, and Trenches (Section 2.3.5)
36

'37 * Septic Tanks and Associated Drain Fields (Section 2.3.6)
38
39 * Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)
40
41 * Basins (Section 2.3.8)
42

11 WHC(TPLANT)/9-1692/03151A
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1 * Burial Sites (Section 2.3.9)
2
3 * Unplanned Releases (Section 2.3.10).
4
5 Table 2-1 presents a list of the waste management units within the aggregate area

6~
7 vumand the poprble jnit. In addition, the aggregate area contains several unplanned
8 release sites. The locations of these waste management units are shown on separate figures
9 for each waste management group and on Plate 1. Figure 2-1 summarizes the operational

10 history of each of the waste management units (WHC 1991a DOE/RL 1992b). Tables 2-2
11 and 2-3 summarize data available regarding the quantity and types of wastes disposed of to
12 the waste management units. These data have been compiled from the Waste Information
13 Data System (WIDS) inventory sheets (WHC 1991a) and from the Hanford Inactive Site
14 Survey (HISS) database (DOE 1986). These inventories include all of the contaminants
15 reported in the databases, but do not necessarily include all of the contaminants disposed at
16 each wastemanagemenkunt-ite. In the following sections, each waste management unit is
17 described within the context of one of the waste management unit types.
18
19
20 2.3.1 Plants, Buildings, and Storage Areas

2 Plants and buildings are not generally identified as pastjpractice waste management
23 units according to the Hanford Federal C#t Agreement and Consent Order (Tri-Party
24 Agreement) and will generally be addressed under the Surplus Faziis progra
25 tecomissionng a RCRA C.si
26 seillat mainten , ddemiidn i rlfacities within the
27 Envne afl wato Pram. SetiW2.72 deal h neatino h af
28 *piii. Because several of the S Plant Aggregate Area plants or buildings were the
29 primary generators of waste disposed within the S Plant Aggregate Area, a description of
30 these is provided in Section 2.3.1.1. The S Plant Aggregate Area plants and buildings that
31 are also waste management units are addressed in Section 2.3.1.4g. Some plants and
32 buildings are or contain RCRA treatment, storage, or disposal (TSD) facilities. A
33 description of such facilities is provided in Section 2.6. The locations of plants, buildings,
34 and storage areas in the aggregate area are shown in Figure 2-2.
35
36 The 202-S Building and the 222-S Laboratory were the primary leeatiins-Ators of
37 waste genertien-within the S Plant Aggregate Area. These plants and the associated
38 buildings are described in Section 2.3.1.1.
39
40 Mest-a-Other buildings and structures located within the aggregate area are not
41 addressed in this document because they are not thought to have released contaminants and

WHC(SPLANT)/9-16-92/03151A
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1 will be closed through a separate decontamination and decommissioning process. These
2 NO Trro
3
4 1RMNM& M
5

8
9' MAWWUt

10
11 1K9W W
12
13 Ir IN -TIMM

15
16
17

F78 2.3.1.1 Process Facilities.
-19
r20 2.3.1.1.1 202-S Building. The 202-S Building was the primary waste
21 generating 'ourcel in the S Plant Aggregate Area and is the dominant physical structure in
22 the 4 i area. The 202-S Building was constructed between May 1950 and August
23 1951 to separate plutonium and uranium from their fission products. Plant operations
24 continued through 1967. The building contained all of the equipment for dissolution,

'25 separation, and decontamination of uranium and plutonium as well as equipment for waste
26 concentration, waste neutralization, and solvent recovery. Facilities were also provided for
27 the make-up of process chemicals. Some of the effico spazc in the 202 S Building is sii
28 use. In addition, the Canyon arca in the 202 S Building is used for storagc, and the Sila

29 arca in ho building is used for roscoreb and dcvJapn.. aetlatkis. The 202-S Building is
30 included in the Hanford Suirplus Facilities-Q Program
31 (ISFP).
32
33 Effluent ventilation air from the Gjanyon Glls and 8*ilo process areas was passed
34 through a graduated gravel and sand filter to capture radioactive particles prior to discharge
35 to the environment through the 291-S Stack Complex. Ventilation air from regulated (i.e.,
36 uncontaminated) areas was discharged to the atmosphere.
37
38 The 202-S Building high-level process wastes were stored in underground tank farms in
39 the 200 West Area, specifically in the 241-S and 241-SX Tank Farms within the S Plant
40 Aggregate Area. Wastes stored in these underground tanks included zirconium and niobium
41 scavenging wastes, ruthenium scrubber wastes, main process wastes (from the extraction
42 columns, organic wash column, organic distillation column bottoms, and condensate

WHC(SPLANT)/9-11-92/03151A
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1 evaporator bottoms), coating removal slurry, and dissolver flush. Section 2.4 describes the
2 wastes in greater detail.
3
4 Low-level condensate waste was disposed 6M O s
5 dp n 2 Civent-treatment-wastes were dispesed in the
6 2N-8-Cib. Cooling water was discharged to the 207-S Retention Basin and ultimately
7 disposed in the 216-S-16 or 216-S-17 Ponds.
8
9 Several unplanned releases occurred in the vicinity of the 202-S Building. These are

10 UN 200 W-57,-UPR-200-W-59, UN-200-W-61, and UPR-200-W-96.-These-unp
11 rolecasca involved the sprzad of nidioaetive mnatorias as a result of Fffe or bocause of pracoss
12 liquid or wasto Ioni.
13
14 2.3.1.1.2 222-S Laboratory. The 222-S Laboratory is the primary angeing
15 waste ge!ri" r seawee-in the S Plant Aggregate Area. It is located immediately south of
16 the 202-S Building. The laboratory was constructed during 1950 and 1951. The laboratory
17 poieshg-ee n o eehemical and radiological analytical eentre1-and
18 prcdet develzpment-for the 200,Me et This-laberaty
19 eentinues-te-tsupports.0 Hanford Site operations with emphasis on waste management,
20 offsite shipment certification, chemical processing, and environmental monitoring programs
21- throughout the 200 West and East Areas including B Plant, U Plant, the tank farms, 242-A

2 and 242-S evaporators, waste encapsulation storage facility, PUREX Plant, and
23 Ymsip~Z Plant).
24 stets from this-fity-fl

S25 Lew level wato MIA ~c4
26 are treated in the 219S Waste H i Retentien -nd Treatment Facility. nd
27 stored in th 22 SDngr and Mir4 a tg ility prior to sipm to th
28 241 SY TAn Fam DSTs Laboratory wastewater (along with waste-water from the 291-S
29 Stack Complex and 219-S Waste Retentien-and-Treatm; T t' a i Facility) is& directed
30 through the 207-SL Retention Basin and ultimately to the 216-5-26 e-Crib. 'T 22-A
31 C I<bO b s d, zd'
32 d
33
34 The laboratory is a throc level building housing administnit-; aras and support
35 facfiios, a low leyel laboratory, and a high levol laboratory. Adjacont to the 222 8
36 Laboatory is the 22 SA Chemica Standards Laboratry, housed in traiers. The 22M
37 Laboratory is included in the H1anford RC1IA Progrmff.
38

40

42 M Nno-~A~4 
'

WHC(SPLANTD/9-12-92/03151A
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1,3L 21 91; nadFitrBidig 9S riFanltind F iBikdini

5 MZ~ ~ (

7
8 ThE
9
10 ON i assr dWhk K 9 a 4
11 udn.
12
13
14 2.3.1.2.3 211 S Valve Homse. The 211 S Vve Houise (locaed at the RED-X
1-5 Ragent Tank Fam) is a wooden valve houzc adjacent to 11 tanks (used to stor S Plan
16 preeess ehemieals).
17
fES 2.3.1.2.4 219 5 Waste Retention and Treament Facility. The 219 S Waste
19 Retention and Tfreaet Facility is a concrete building that houses thie control room anid
20 sample gallery. This facility is currently in use for treatment (with caustic and sediuim
51- nitrite) f radioactive wastes discharged from the 222 S Laborator-y. Treated waste is
22 shipped to the 200 -West Area double shell tank farms. This facilit is included inth
2 Hanford RCRX Program.
24

25 21.3.1.2.5 233 S Plutonium Concentration Facilit. The 233 S Plutoniuim
26 Conceentration Facility is a concrete and moeta building use-d for ec-aenrataionm anfld leA-ad out od
T7 plutonium niRmte product frm the IUDOX process. TFhe bilding is included in the 1afr
28: Surplus Faciities Program -HSFP).

2Z
30 2.3.1.2.6 233 SA Exhaust EFter and Stack. TEhe 233 SA. Exaust Flter atnd Stac
31 houses high efficiency particulate ear (TE?.) filer banks, fans, and an exhauist stc for- the
32 233 S Bulding. The facility is included in the HEFPl

38

39 2.3.1.2.7 241 SX-41 Building. The 241 SEX 41 Building his cndenee rs hafdnd
40 heuel valveopers atorsheepmt, instrmentation, and condensate recevn ak esgae ocive

41 ~ ~ ~ ~ i condenelsate from the 241 sr. Tank Farm. A single "tr control room isatchdtte

42th soth end. Thi s facil ity is inc luded in the 1
38 31 HC(PAI/-1-2011
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1 2.3.1.2.9 212 S E-vaporator Faciliy. Thm 212 S Evaporator Facility houses the
2 steam condonsato ov~apao that opemted fonn 1973 to 1980. 1Thc ovaporator served to
3 reduec th: volum:fl of wastes storel in th: 241 SY DET-s. Building vontilation systomsar
4 stif -ee*e'
5

7 operntcd from 1q92 tlro"ga 197,asnefcrte and tmasit: building used for storage andt
8 treatment of moethyl isbtyAicoe WK used in the 202 S Building. This faiity is
9 ineluded in the-H 1Fq.

10
11231211 291 5 Stadc Complux. Tho 291 8 Stack Oomplem includes an in ground12 graduated sand and gravol filtor that is still in -sc to pr-d:vnitonfrhopcoaa
13 of the 202 S Building, and a conefcte building adjacont to the fans (between the sand filtet
14
15
16
17
18
19

c 20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

and the &tacl:) that houtses the controels for the fans. This facility is includcd in the IIS'P.

2.31.212292 S Jet Pit House. The 292 S Mo Pit Reouse is a enflemt building tha
housed the jots use! to wash down the inncr lir of the 291 S Stack Complox. hsfclt
is ineluded in the HSFr.

21.3.1.2.13 293 S Off Gas Troatment and Rceovcry Faciliy. 1To 293 8 O Gas
Roant and llocovcxy Facility is a conerote and trasit: building housing adsoqticn

towers, acid rccovory cquipment, and a pipe vcdvo pit that was used to rover ntrogen
exids and volatl: fission poducts from the off gas. This facility is included in tho 115Ff'.

1 2.3.1.2.14 2701 S Monmitoring House. The 2704 S Moenitoring House is a mcital
building. No further finration was discovorod.

2.31.2152711 S Stack Monitoring Building. The 2711 S Stack Moenitorn
Building is a weod stmcwro adjacont to the 291 5 Stack Complox that houisd
instrmoentation for samplng exhaust in the vcntilation systom. This facifity is included i
the ISFP.

2.3.1.2.16 2718 S Sand Fiter Sampler. The 2718 S Sand Filter SampLcr is a woo
staictur-e adjacent to thc 291 S Stack Complfx that housed instumentation for monitoring the
prcssure drop and fadioactivity of effluent air in thc vontilation systom. This faciiy is
included in th: II&FP.

2.31.217222 S Dangerous and Mhcxd Waste Storage Faciit. The 222 S
Dangorous and Mixcd Waste Stonig: Faciity consists oftomedsog shedsonea
.,e.nerct pad. Drummed mixd wastcs or: atored int tho shod pior to buiral. This facility is
inluted in th: Hlanford RCI1A Program.

WHC(SPLAND)/9-12-92/os IMA
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1 2.3.1.2.18 2727 S Nonradionctlve Dangerous Waste Storage Facility. The 2727 S
2 Noenradoactive Dangerous Waste Storage Facilty is at mfeta bilding on at concrete pad
3 located in the southeast portion of the 200 West Arfea. The facility provided contain
4 storage for nadicactiv~e dangerous wastes generated in the researh and developmen
5 laboratories, process operations, and maintenance and tmasportation frnotion throughout the
6 Hanford Site. This facility operated from Marceh 1983 to December 1986. Th~s facility is
7 included in the Hanford RCRA Itcgn
8
9
10 2.3.2 Tanks and Vault-s
11
12 Tanks and vaults wore ecnstnicted to handle and store liquid wastes generated by
13 plutonium processing activities. Several types of tanksf are present in the aggregate ae
ift~ including catch tanks, storae tanks, and rcceiver tmak. The catch tanks are generally
15 associatod wit decision boxes and other transfer un-its and were designed to accept overflow
16 and spills. Storge tanks were used to collect and store large quantities ofliui waste.
17

1F Locations for tanks and vaults are shown in Figure 2 3. A moire detaied location map
19' of SETs and DSTs9 is provided in Figure -2 4. The SETs at the Hanford Sit were bul

29..~~~~~~~~ betee 194 an----ostr-hg--vlliudwats Within toe S Plant Aggregate
21 Area, the 27*SSTs arve loeated in two tank farms: 241 Tank Farm (12 SSTs) and 241 PC
2T Tank Farm (15 SETs) (Refer to Tables 2 1 and 2 5). A detailed dniwing of an SST is shown
23, in Figure 2 5. Any pumpablo interstitia liuid and supernatn iqui are trasferred to
24 DSTs (Borsheini and Kirch 1991) and stoed as a concentrate (DOE 1987). There is one
25'E DST farm in the S Plant Complex, 211 SY Tank Farm, which houses three DSTas. A
2o, detaied drawing of a DST is shownt in Figure 2 6. Shile shell tanks are regulafted under
27 ROGt. Sectiont 3005(e) and associated state dangerouis waste regulations. The 211 S and EX
29 Tank Forms arc considered active in the regulatory sense because toey are "actively" stoin
29 ROB!. regulaed wastes; however, they have not received addiional wastes since 1980.
30 Cr-ibs and trenches that reecived discharges from cascading tank operations are chaacerie
31 and remediated uinder CERGLA or ROB!. past pratice authority as stated int toe TA Patty
32 Agreement (Ecology et al. 1990).
33
34 All of toe tanks within toe S Plant Aggregate Area tank farms will be addr-essed by thbe
35 ROGt. SST losure prognun. The structures and relaed contaminationt in the tank farm va11

36 be described in this report, but infvesigation and remediation smtraeies will be deferred to
37 the SET losure proegrm.
38
39 Interim isolatin and stabilia hafve been peformed on toe tankstovrigdres
40 as liste in the inividual tank descriptions (Refer to Table 2 4). Inteim isolation is the
41 scaling of all accesses to the tank not required for long term surveilance. The seal proavide
.42 a baffler against inadverten addition oflquid. The administratie designation "paRtiall

WHC(SPLAND/9-12-92/O31S1A
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I mtcnim isolated" roflects the comicetion of the cifrt required for -ntorim isolation with th
2 oxception of isolain of risers and pipig requirod for pumping or other mothods or
3 stabilitio (Ilanln 1991). Intorim stabilization is the reomoval of as much liquid-as

4 possible through usc of a salt wdll and at jet pup- salt wdll is a slotted riser pipe inserted
5 into the salt cairo of a tank and into which a, pump is placcd. A tank is considored intzritn6 stabiLzod if it contains loss than 189,000 Lb5,00gl of droinable itrtiiliqdan
7 loss than 19,000 L (5,000 gal of supernatant liquid. In oil cases of interim stabilization,
8 intorsta liquids remoin with the -volume ad vary according to waste. oumlqid typo,
9 and othor factors.

10
11 2.3.2.1 241 S Tank Farm. Tho 241 S Tank Farm is iccated loss than 1.6 km (1 ni)
12 noertliwost of the 202 S Building. The 241 S Tonk Form was conistructed btween 1950an
13 1951 and contains twolvo 2,800,000 L (750,000 gal) under-groeund tanks. The tanks arc
14 oonstmcetcd of roinSforcd concroto with a mifld stool linor covering tho bottom and side walls
15 (Anderse.n 1990). Bottoms of moest tankes arc sightly dished and arc, beow grade with at
16 least 1.8 m (6 Rt) of soil covor for shiciding. l'orccd ventilation povidos cooling fortnk
17 capable of generating heat that could excood established concrete temporaturo limits. Singlo18 stage IIEPA.fitoers ollowmosoi breating for tanks that do not roquiro 00011
19 (DE18) ah tank; is ringed with a serios of vadose zonc borchoics to monitor the sal!
20 frrdoci ityad also to ac as at lcak doteetion system. Specifications of thesc borohoic21- arc 152 mam (6 in.), opon ended bottom, and suink approxiniat*l 23 m (7-5 Rt) bolow: grad;.
22 The wdlls can acommodato portablo gamfma and noutroen dotoction dvicos (Andorson 1990).
23 Tonaks in the 241 5 Tak Farm were originally ornnged in a system of four cascados
24 composed of three, tanks cach (101 103, 101 106;, 105 107, 108 112). Liquid wastes woroe
25 tranafeord to the first tank allowing-solids to -.tl and toen ovorfiewing to two subsequon

__26 tankls in the cascado (Appendix E. EIhibit 1 ) thogh pping in the sidowals; howovor, -as
27 various programs have beon initiated, many of toe cascado systems between toe tanks ha-vo
28 zithoer been rmovod, moedifiod, or sealed (Andcrsen 1990). It is afnicipatedta

S29 Wostinghouse Hanfrd will empty seven tnks in the 211 5 Tank Form in the neafte
30 (Appondix 13; Exhbibit 2).
31
32 Moest of toe wastes in toe SSTs9 is in the form of sludge, sltalick, and iquids,ad
33 consists prfimarily of? odium hydroxide; sodium salts of nitfute, itito, abonato, oluminato,
34 and phosphato; and hydous-oxidos of ron and niangane . Radiation: intensity in these tank
35 is oxpcctod to bo very high duo to the mdiactivc tonay of elements such. as uanium,
36 thoium, putonium, and nptunium; however, rladin intensitics should be lwor down toe37 cascade duo to the roater naube of s L tha -!r-iptated out in the povious tank.A
38 discsio oF to unino cssfrom toe ESTs can be found in Section 2.3.10.
39
40 2.3.2.1.1 241 S 101 Single Shdil Tank. Tank 211 S 101 aty ocoivod-wastos
41 from 1953 though 1980. Typos of wastes inludo REDOX prcoss high lcvel wastes,
42 REDOX rcoss oat waste, and supernatant ontaining waste from Paific Notlhwost

0 WHCCSPLANT)/9-12-92/oslsIA
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1 Laboratory OINLT) coating waste, PUP0I!X low level waste, laboratory waste, B Plant hig
2 level waste, tenpnna liquor and condensate evaporator bottoms, partia neutraliation feed, N
3 Reactor waste, ion exchange waste, and waste from 241 U, 8, and SK Tank Farms. The
4
5
6 active monitorig wells associated wit this tank (WHO 1991a).
7
8 2.3.2.1.2 241 S 102 Sin&l Shell Tank. Tank 241 S 102 acely received wast from
9 1953 through 1930. Types cf waste inelude REDOX process high level wastes; nitri
10 aeidipetassium pemwganate~~sIAt# solution and supemnatant containin REDOX
11I process high level waste, codnst evprtor bottoms, noneomplexed waste, DST slurry
12 feed, an ta etAlizatie feed fro 241 5, SX Yad U akFarms. The tn
13 currently contains 870,600 L (230,000 gal fitesiil iud no up atAt liquid, and
14. 2,078,000 L= (519,000 gal) of solids (inalen 1991).
15

id 2.3.2.1.3 211 S 103 Single ShellTank. T+ank 241 5 103 actively received wastes
1-7. from 1953 through 1980. Types of wastes include REDOX process high-levelwat,
18 IUDOX process coatg wate HN 3 14n0 solution, and a sup-rnt-n conaiin

19 REDOX process high level waste, condensate evaporator botoms, noneomfplered waste, n

21 contains 321,700 L (85,000 gal) intersitia iquid, 64,300 L (17,000 gal) supomatantli,

23 wells associaed wit this tank.

25 2.3.2.1.4 241 S 104 Single-Shell Tank. Tank 241 S 104 actively- received waste from

27, process high level waste, anspenatant containing REDOX process high level-wast
2g overflow from ether tanks in the 211 S Tank Fann. The tank currently contains 106,000 L
29 (28,000 gal) intersitial liquid, 3,800 L= (1,000 gal) supernatant liquid, and 1,109,000 b
30 (-293,000 gal) of slids (llonlon 1991).
31
32 Tis tank was removed fromf service and cafteoized "questionable integrity" because
33 of at liquid level decrease, and this tank is now assumed to be aleaker (WHO 91a.Thr
34 are four active monitoring welUs associated wit thistak
35
36 2.3.2.1.5 241 S 105 Singe Shell Tank. Tank 241 S 105 activel received waste fiem
37 1953 to 1971. Types of waste include REDOX process coating waste and REDOX. preces2
38 high lfee waste. Thle tank currently contans 132,500 L= (35,000 gal) interstital iquid,--no
39 supemnatant liquid, and 1,726,000 L (456,000 gal) of slids (Hanlon 1991) and has fi.

94
40 ace moioig el sscae wti Wh 91)
1

WHC(SPLANT)9-12-92/03151A
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1 2.3.2.1.6 24S10SigeSelTn.ak 2141 S 106 act.Jercived waste fo2 1953 to 1979. Types of waste incelude 1U3DOX process high level watste, Supematantt
3 containing 1U3D0X process high level wastes, and condensate evpmo otm.The tank4 curr entotains 135,300 L= (115,000 gal) interstitil liquid, no superntantlii, an-d5 2,055,300 L (513,00 gal) of colds (llanlon 1991).
6
7 A jet pump saltvell system was installed and pA in opernation during August 1978.8 The tank has six active. mutoinAg-wells sociated with it.
9

10 -2.3.2.1.7 241 S 107 Singe Shell Tmnk. Thilt 2 41 S 107 actiely received wastes11 from August 1952 until 1980. Typos of -waste include REDOX pocess high-L'1 waste,12 REDOX pocess coating wastc, and supemnatant containing REDOX process high level waste,13 decontamfntion waste, B Plant high level and low level waste, PNt waste, laboratory waste,14 N-eco atPDXlwlvlwstinecag atfatoiation waste,15 conidensate evearator bcttoxs, douible shell tank slufry fed, parial neuralizatiofeed, -an
16 complxe cocnrtem 211 WX, G, 5, SX, SY, and U Tank Fannfs. The tank!
17 currently contains 170,300 L (15,000 gal) interstitial liquid, 22,700 L (6,000 ga) supematn18 liuden ,7,0 3200gl f solids (lanlon 1991).19

S20 htenniuent liquid level inreases snc July 1981 have been atributeda21 decontaminaion work or precipitation (ccumulating i a lve pit). Although the uit wasV 22 partially isolated in Deember 12, liquid level measurements continue to show a slow
-~23 ices(WC19n). .A qlo increas in the suria lve has been bseredsnce-LL,

24 193:7, but it has not eceeded 5.0 erm (2.0 in.). The suface level measuirement inrease25 2.8 em (1.1in.) in September 1991 dring the instllation of a satwell sreen. The26 referenee baseline was ajutsted to reflect this plnned water addition. This tank wil remai27 under lose srvellane for unexplained suface level inreases and is reported on theAlr
A28 List (Iailon 1991). The far has sir. ative mnirtoring wels assciated with it.

f) 29
*30 2.3.2.1.8 211 S 108 Single Shell Tank. Tank 241 S 108 atiely reeived waste froma31 1952 to 1979. Tpes of waste inlude UZDOXpoess hihevel-wat supemat

32

33 currently contains 389,900 L6 (103,00 gal) ertitia liquid no speatant uid,
34 2,286,100 L 6100gl f ois(no 1991).
35
36 Past quid level inreases ae attibuted to tf buoyant srface efust. Dyel37 readings have remained table during the review period and -arwe ely means f leek38 detection as the Fod stumfent orporatin (MGC) iquid Level measrement device, and39 manual tape plummet are otcig olids WHC! 1991a). The tnk has five ative
40 monitoring wels assciated iit-h i..
41

11

12(PAT/-1-2011
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1 2.3.2.1.9 241 S 109 Single Shell Tank. Tmc 211 5 109 actiely feceived waste firm
2 1952 uintil 1979. Types of waste inclde REDOX process high level supernatnt eentaininr
3 condensate evaporator bottomfs from the 241 S 102 T. The tank currntldy contains
4 469,300 L= (124,000 gal) fiterstitia liquid, no supernatent liquid, and 2,149,900L
5 (568,000 gal) of solids (Hanloen 1991) and hassiatie mitoring wells associated with it.
6
7 2.3.2.1.10 241 S 110 Single Shell Tak. Tank 241 S 110 actively received waste
8 from 1952 unti 1979. Types of waste include REDOX preeess high level waste, RE2DO
9 process coat waste, supernatant containing REDOX process ion exchange waste,
10 221 U Building waste, coat waste, decontamination waste, B Plant low Lvel wanL,an
11 organic wash waste fromn 211 B, S, SX, T, TX, and UJ Tank Fams. The tank curfrently
12 contains 227,100 L (60,000 gal) intersita liquid, no supemfatant liquid, and 2,619,20L
13 (692,000 gal) of solids (Iala 1991).
14

f Past increases of surface level had caused considerable opcmtional problemas, an~
16 spe impmping was neccssary in October 1975 to lower levels below midmum operatin
17 imits. The incrfease was attrbuted to drying of the buoyant erast layer. Dry well readings
I&I have remained stable during the review period anfd are th e only meanf leak deetion sine
19 the unit predominaty contains solids (WECG 1991a)
20
21, The onl cleaftup action taken to date is the installation of a jet pumnp satwdl ysemi
22 August 19:78. The tank has eigh active motnitorin wells nssecinted with it.

3,e

24 2.3.2.1.11 241 5 111l Single Shell Tank. Tank 211 S 111 acelEy rcie at
25' froma 1952 to 1975. The tank received REDO)X precss high level -waste andA superntant
26 contaiing condensate evaporator bfttoms. The tank currently contains 726,700L

28! (586,000 gal) of solids (Ilrtlon 1991).

30 The causes of past iquid level inceases are noet completely known. Dry well readings
31 have remained stable during the review period and arfe prnnr eanls of leak detectio
32 since the unit contains solids. This tank has th oeta ognerate hydrogen or othe
33 flammifable gas. Its maximuma temperature reading was 352G (952FI) in Fcbnrnry 1991
34 (WhO! 1991a). The unit has six active monitoring wells associated with it including the dry
35 wells.
36
37 ... 12241 5 112 Single Shdli Tank. Tankf 241 S 112 aci ereeived watst-e
38 from 1-952- untill 1974. Typcs of waste include liBDOX process high level waste a
39 supernatant containing REDOX process high level wastes and condensate evaporator bottomfs.
40 The tank currently contains 54-5,000 L6 (144,000 gal) iterstta liquid, no supornatant liqid,
41 and 2,418,700 L (639,000 gal) of solids (Hlanlon 1991).
42
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1 This un-it a a poentfial to gencate hyroe or_ --ammable gas. itsmaiu2 temperaure reading was 314WO (934FI) in Fobnmry 1982. Past liquid level inceaesar
3 attributed to-drying ofbuoyant surface erust. Dry wells have remained stable-durig-the
4 review period and are the only mneans of leakI detection as the unit predoinantly cantaizr5 solids (WHC! 1991a). This unit has five active monitoring wells associated withi it ineludL
6 the dry wellIs MW 199k).
7
8 -1.3.2.2 241 SK Tank Farm. The 241 SX Tank l'an is an active site located direet southb9 of the 21 STank Farm. The tank farm was conistructed between 1953-and 1951 a-aM

10 contains fifteen 3,785,000 L= (1,000,00 gal) SETs as well as two aboveground wate tanks.11 The undergrouind tanks are onstricted of reinforced conerete with a mild steel Rf lier coeing12 the bottom and sidewalls. Bottoms of most tanksf are slightly dished and below giude with at13 least 1.8 ma (6 ft) of soil cover for shielding. Forced ventlation proevides cooling for tanks.
14 SigesaeI- P itr lo ampheric breathing for tanks that do not require eoh15 (DOE 1987). Each tank is ringed with a series of dfy wells (vadose, zone-behoes t16 monitor the soil for radioactivity and also to act as a leak detection systemfl.-Speeifications of17 these boreholes are 15.2 em (6 in.) in diameter, an open ended bottom,and-sunk
18 approximately 23 m (75 ft) below grade. The wells can acofmodate pral am n19 neutront detection devices Anderson 1990). The 241 &X Tanlk Frm, reeiving RlDOX
20 piocess salt wastes, was tho ffrst tank farm cquipcfohadigarbilnwst

a21 solutions; howeverP only Tanks 211 SX 105, 107, and 115 could accoemmodat* e h esqe
W022 wastes. In these tanks, heat is generated when the fission poducts decay adioactivelyad1 23 although most of the heat is dissipated by bailing the supematant, a small amouint is24 conducted to the gound (Anderson 1990). Vapors froma the boeiling arSotdtrU25 headers to condensers that ane then vented to the atmosphere though fiters. Moest of th

__26 wastes in these SSTs is in the form of sludge, saltenke, and liquids, consstfig rmrlef
27 sodium hyroxide; sodium salts of nitrate, nirite, car-bonate, alminate, and phsphate; and

M28 hydrous oxides of fion and. manganese. Condensate is ither dishar-ged to cribs or: retrnod
ri29 to the tank to maintain the liquid level. Tanksf in the 211 SK Tiak Farmn wer efiginall30 arranged in a system of iveades omposed of thre tanks each (101 103, 1041 06, 10531 107, 108 112, 113 115). Liquid wastes were tansferred to the ffrst tank allowing slids to32 nettle and then oveflowing to two subsequent taks in the ascade Appendix , hibit 1)33 thog iig ntesdwll;hwvr a aiu rgms have bon iiite,mayo34 the ascade ytm ewe tetnshv iher"en eved, mdified, or saled

35 (Adre190.
36
37 Moest of the wastes in the SSTs is in the form of sludge, saltake, and iquids, -ad38 consists prfiarily of sdium hydrxidde; sodium salts of nirate, itite, arbonate, aluminate,

39~ ~~~- an-popht;-n hydous xides of iron and manganese. Radiation intensity in thseak
40 is expected to be very high due to the diative deay of elements such as uaniumfl,
41 thorium, plutnium, and neptuniumf; however, adiation intensities shuild be lwer as wastes42 moeved dwn the asade due to the raernmber- of slids that peipitated out in th
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1 previouis tank. A discuissiont of the unplanned reeases from the SSTs can be found i
2 Seetien-2.-310
3
4 2.3.2.2.1 241 SK 101L Single Shell Tank. Ta 241 SK 101 actiely rcccivcd waste
5 from May 1951 unti 1980. Types of waste include REDOX p~rcess high level waste;
6 supernatant containing REDOX process ion exehange waste, evapoator btoms, paria
7 neutralzation feed; and complexed waste froma 211 8, DX, EX, and U Tank Farms.Th
8 tank currently contains 519800 L (115,000 gal) interstitia liquids, 3,800 L (1,000 gal
9 supematant liquid, and 1,722,200 L (155,000 gal) of solids (1hanln 1991).
10
11 TIhe unit was connected to the 241 SX sludge cooer in April 1976. Tempefatures i

12 the tank range frm 880G (190497 in the sludge to 62.800 (115017) in the bulk soltionef.
13 Measurment anomalies were attibuted tc the 1710 plummnet contacting surface solids
J exposed during evaporationt. Photogfaphs takent int Petninry 1982 cofirmf this. This uit
15 has the potential to generate hydfegen or flaramable gas (WhOG 1991a).
16
17 The unit has eight active mnitorin~g wells associated with it. Mniertoring-results-from
18 dry wells (vadose zone bereholes), the primary means of leak detectiont, have remained sable
19 durin the review period (WHOG 1991a).
2(0.
2 ,1 2.3.2.2t2 241 SK 102 Single Shell Tank. Tan 241 SX 102 actively reeeived waste
221 fromf May 1951 until 1980. Types of waste iclude UBDOX process high level waste,
23. car-onate waste, concrete, supemnatait eontaning UEDOX pffleess high level waste, PEDOX
24 precesa ion exchange waste, evaperater bctms, and parti aeutralization feed from 21
15' DX, SK, TX, and U Tank Farms. The tank currently contains 692,700 L (115,000 gal)

27 *Hlanlon499l).
18'
29., Futre plans include installation of a jet pump saitwell system to remove as fmch ci
30 the remaiing interstal liquid as possible with current technology. The unit is connected to
31 the 211 SK sludge coer facility since temperatures in the bulk waste rise above 9000
32 (200017). An apparent liquid level derease in the tank was attributed to moevement ot
33 suface solids. The unit has the potentia to generate hydrogent or other flammable gas
34 (kq!G41991a).
35
36 This unit has five active monitoring wels associated with it. Monitoring results fromn
37 dry wells (vadose zone boreholes) have remained stable durin the review period. The only
38 ceanup action taken to date is pumping the waste to a minimum supernatA hee
39 EWHIG199a)
40
41 2.3.2.2.3 2141 SX-103 Single Shell Tank. Tank 241 EX 103 actively received-waste
42 fromi May 1954 until 1930. Types of waste include 1UDOX process high level-waste,
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1 concret, and supernatant containiAng itEDOX process high level4 waste, coating waste,
2 evaporator bottoms, organic wash waste, and partial neutralization feed from 211 EX-, S,

3and 8Tank Farms. Tetank currently contains 916,000 L (242,000 gal intersitia liqud,

6

8 remaining intertta liquid as possible with current technology. The unit is connected to the
9 241 SX sludge. ..eler facilt and tempqematures in the builk wast rise above 902G (2002l).-

10 A liquid level decrease following a transfer into the unit was attribute to the 14G plummet
1 mIsrn an irrgular material surfaco. This unit has the potentia to generate hydroen 01f
12 flawmble gas (IC 1991a).
13
14 This tank has six actie motn wells associated wit it ywll(adose zone
15 boreholes fadionuedide monitorng results have remained stable duig theiwperiod.
16 Tho onl cleanup action initated at this site is pumpig the waste to a minimum supernatanti
17 heLi (MIG 199!a).
18
19 2.3.2.2.4 211 SX 104 Single-Shell Tank. Tank 241 SX 104 actively received waste

~. 20 fromn 1955 until 1980. Types of waste iclude REDOX process high evel waste and
21 supcmatarnt contaiing REDOX proccess ion exchange waste, and condensate evaporato

@022 bottoms. The tank- currently contains 522,300 L (138,000 gal) intterstitial liquid, no
23 supcrnatant liquid, and 2,321,000 L (614,000 gal) of solids (Hfla 1991).
24
25 An apparent liquid level decr-ease was attributed to a defectie liquid level tapean
26 localized slumping of the solids in the vicinity of the PlC plummffet. This unigt has the
27 potential to generate hydrogen or other flammable gas (WIICG 1991a).
28

r'29 The tAnk. has seven active monitoing wells associated with it. Dry well (vadose zone
30 borehoe) radionudlide monitoring results have remaied stable during the review periods.
31 Beeause of the surface solids, the df7 wells are the primnar-y mneafs of leak detection. Tan
32 241 SK 104 was declared atn assumed leaker in 1989 af 4 16,350 L (110, 000 gal) of liquid
33 had-leaked.
34
35 2.3.2.2.5 241 SX 105 Single Shell Tank. Tank 241 EX 105 activel received waste
36 from Fzebniary 1955 until 1980. Types of waste include REDOX proceess high level wast
37 ad superna conteainng REDOX process high Level wase, HGED4 process ion exchange
38 waste, evaporator bottomus, and partial neutmRzation feed from 241 BXY 8, TX, and U
39 Tank Farnis. The' takcretycnains 987,900 L (-261,000 gal) inertiia liquid, no
40 aupenatant liquid, an 2, 585-0 L- (683,000 gal) of solids (Ianlon 1991).
41
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1 Future plans includ: installing a jet pump sAitwoll systemn to rcmovc as mucih of to-
2 remai-n ikntttal liquid as toe curent tehnology allows. The unit is connected to the
3 211 S-X sludge coolor facility and tempcraturcs in the bulk waste rise above 900C (200WF).
4 A liquid Lvel tcrceasc was attrbuted to te FIG plufmot contact surfacoe solids. 4-:.hP

5 unit has toe petential for hydrogen or- oter flammable gas gonomatiefn (WIIC 1991a).
6
7 The uitha sevenndeiv menkton wells assoeiated with it. Monitoring results fo
8 dry woll s (vadose zon: boroholes) and latols have romained stab!: during t:e roview
9 peried. Becauzoe of surfacce solids, dry wells and latorals or the primary mneans of l1-
10 deteetion. The only cleanup action taken to date at this unit is pumpin the waste toa
11 minimumn supernatant heci (WHC 1991a).
12
13 2.3.2.2.6 241 SX 106 Single Shell Tank. Tank 211 SK 106 actively rcccivcd wast-e
A4 from 1954 until 1980. Types of wasto includo Hanford Sit: labomtory waste, PNL as=
T' ntitri: acidpotassiumf permanganate solution, supcratnnt containing itEDOX procoss wast
16 and fraetionzation ion c3Eehage waste~, evapoator botoms, B Plha low lovol waste, coat
1 waste, REDOX precoss high levol waste, comploxed and noeneomploxted waste, and partial

18neutralzatieon feed from 241 B, DX, G, 8, SX, SY, TX, and U Tank Farms. ThetoHI
19 currntly contas 734,300 L= (194,000 gal) intorstitial liquid, 230,900 L6 (61,000 ga!)
?Q supematant liquid, and 1,805,400 L= (4:77,000 gal) of solids (Hlanlon 1991)
21
22 The unit is connected to t:e 241 S-X sludge eoolor beeause temperatures rise to 602G
23 (140 0F) in toe bottom solids and 49 0G (1202F) in toe bulk soltion. Test augorngs int 1974
24 at locations adjaecrit to toe carlior suspeet woll (41 06 09) wore inconolusivo, and no further
25 studies arc planned. A liquid level increaso in the tank was attributed to a lealkig 211 SX
26 sludge coaler steam coil and failure of a steam coil valve. Int additiont, a surfacc leo
27 incrcaose in toe tank was atributed to water vapor contdefsing int the 241 SX sludge coolo-r
28 dueting and dmrnng to this unit. This unit has toe potntial to genorate hydrogen or other

29 fiammfablo gases. This unit alse contains potentially high ccnccnftraticns of erganlic salts
30 @MIG-1991a)
31
32 This tank has Sixc~ mnt~ wolls associated with it. Dry ;vdl (vatdose zone
33 boroholes) radionudlide mntrgreuts, to pimary means olokdetection, hay:
34 remaied stable during the reviw poriod (WIIC 1991e).
35
36 2.3.2.2.7 241 SX 107 Singl Shell-Tank. Tank-l 2141 SK 107 activel reccivod waste
37 fromn April 1956 until 1964. Types of waste includo REDOX procoss high lovel waste,
38 REDOX procoss coat waste, concroete, and supernatant containin REDO)X proccshg
39 levol wast. The unit contains #i: contonts of 41 bottles of nctr-afikd waste from toe 10F
40 Reactor, each containg less than 1 g (2 1- 3 ll,)k~ u The takcrrnlcnan

42 sludgo (Ilanlon 1991).
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1 The only known release is UrR 200 w 140 whero approimately 20,000 L (5,000 gal)
2 o
3 (55g to 60 ft) below grade.
4
5 The unit is connected to the 241 SX sludge cooler. The solid waste is estimated to6 gencrate 16,000 I/soc (53,000 Btu/h), and the curront average tompefature of the bulk solids7 is 660G (1502F). The maximumf tefmporaturo rocorded by mny of the sludge thermocoupls is8 97.80G (-2080F). The uinit is considered to have high heat load 12,000 I/sec (42,000 mu/h)
9 ew~G-99)qlt 7

10
11 The unit was r-emoved from servio as a "confirmed icakor." Because of a eaked
12 surfacoe, dry wdlls and laterals arc the only moeans of leak dtection. All wdlls excopt 'Vl13 41 07 08 have romainoed stabic durinig the roview period. The lovol of nooarby Wdll 41 07-08

- 14 continucs to iner-ease slowly, an atdrcinlpobe data inidicates that the-actiityi
15 coming from the northeast, which is the dircotion of this unit.
16

@ 17 2.3.2.2.8 211 SX 108 Single Shell Tank. Tank 211 EX 108 actiely rccived waste18 from Nvember 1955 until 1962. Typos of waste includo RE-DON poccss high leve w aste,19 encroto, and supematan contaning REDOX pocoss high LeYEl waste froma othor tartks inc 20 the 241 EX Tank Pam. The tA curroently contains 22,700 L (6,000 gal) inorstitial liqud
*21 no supenatant liquid, and 4135,300 L (1 15,000v- gal) off sludge (Hantlon 1991).

23 The tank has a known rolcase, UPR 200 W 1411, whero appoximatoly 9,100 L
24 (2,100 gal) of waste Ikflkd (WhO! 1991a).
25
26 This unfit is considerod to havoe a high heat load of 13,000 I/sc (45,000 flawh.27 Photographs hawo indicated noe sufaco liquid. The dr-y woll and atora radiation adiisotoepe
28 monidtoring csults have romainod stabic duing the past oviow period and arc the only meansr' 29 of ionic detoction inco the unit ontains primnarily solids. Radiationf lovels in dr30 Wdl 108O 04 wcrc substnially oducod in November 1981 whon a aisson lcatod btwoo
31 this unit and dry Wol 108 04 was fillod ;ith dirt (WHO1 1991a).
32
33 The tank has six ativ mnitoring wells asociaod with it WZHG 1991a).
34
35 2.3.2.2.9 241 EX 109 SingleShell Tank. Tank 211 SX 109 atiely ocivd waste
36 from September 1955 hrough 1965. Tpo of--- wat nld EDXpo lshgh level37 waste and spematant ontaining RDO)X pocosa hi cl wat ro ohe tnksQ in the
38 241 SX Tnk Fem. Thc tank urenitly ontains 37,900 L (10,000 glinrttaliqid, no39 supeanst liud n 96 0L(2000gl of sludg (lnn1991).
40
41 This unfit has a known lase assciated with it, UPR 200 W 112, whero
42 approximnately 20,000 L (5,000 gl of wtolkd(W O1991a).
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Thc uinit is connected to the 241 S5 sludge cooler: and was itrim stabilized in May
1931. The estimated heat gencration of the solids is 10,300 3/sec (35,000 tw/h), and "o

heat potia for flanimnable gas accumulation because othcr 241 S5 tanks vont through i
(WHqG-1991a).

Pte unit was romoved froma servico as a "confirmctd icaker." Dr~y wdlls and laterals
afc moenitorc to track the migmation of existig r-adionuides in the sdil. Durin thc revi.
period, radiation levels ink dry wdlls and latorals rcmaincd stable with the emccpdion of dry
WdI 4109 09, which continues to show a steady incraz at the 23 mn (71 ft) levol. The uni
has eight activc monitoring wells associatcd with it (WIGc 199z1).

2.3.2.2.10 241 SX 110 Single Shell TankE. Tank 211 SK 110 activoly reeeived waste
from Novcmber 1960 unftil 19:76. Typos of waste includ: REDOX procoss high leMo waste,
concrctc, supci-atant containing RBEOX procoss high Level waste, PNL= waste, B3 Pla low
Level waste, ion cxchangz waste, evaporator bottoms, and 211 U Building waste &fro 241 B,
ES, and EX Tank Farina. The contents of 16 plastic bottlos containing the following wer:-

added to this unit., natural urfanium, depleted uranium, onriched utraniumn, and - 9Pu--4he
tank currontly contains no intcrstital or supernatnt liquids;, howevor:, it does contain
235,000 Lm (62,000 gal) of sludge (Ilanlon 191).

T hP unit wRas clessifid "quostionablc fintegrity" in 19:76 due to an unexplained liquid
L-ovel dcorcaso. The unit was conncoted to tho 241 55r sludge coolor in Jutly 1972. The-
solids have an estimated heat gonoration rate of 16,000 14sec (56,000 Emu/h), antd an a-vorago
bulk tempefature of 660C (1502F) (WHC 1991a).

This uinit has nine nod;': monitoring wdlls associated with it. The dry well and latera
radiation readin~gs rcmained stablc durintg the re.vie. pefied and arc toe only mneans of leak
deteetion since the unit contains solids (V.710 1991a).

2.32.211241 SK M1 Single Shcil Tank. Tank 241 55 4!l activcy rootied waste
fromf 1956 until May 1974. Typos of waste include REDOX process high evel waste an
supematn conaiin BDX procoss high lcvel waste and REDOX proccss ion exohango
waste. The tank currontly contains 26,500 L= (7,000 gal) interstitial liquid, no supornatant
liquid, and 4:73,100 L (125,000 gal) of sludge (Hlanlon 1991).

2.3.2.2.12 241 SX12Snl hl Tank. Tank 211 55 112 acelMy reccivcd wast:
&fro 1959 until 1969. Types of waste includ: REDOX procoss high lvcl waste and
supentn containing-EDON prooesa high level waste from other tanks in the 211 S5
tanks. Tho tank currcntly conttains 11,100 L= (3,000 gal) interstitial liquid, no supcrnatant
liquid, and 348,200 L (92,000 gal) of sludge (llanlon 1991).
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0 1 There is a knownl reease associated witht this unlit, :UpR 200 WA 141, whe2 approximately 100,000 L (30,000 gal) of waste was released (IC1991a).
3
4 The uit is connected to the 241 SX sludge cooler. The estimated hea generation rae5 of the sludge is 13,000 I/sec (61,000 Btu/h) and the average tempeature of the maerial is6 60-G (110oZ) WII 191a.
7
8 The tank was remoed froma service as a "confirmed leaker." The dry well and lateral9 leak detection radiato redig a ar-ed to be staeble during the review period. The tn10 has Ree activo monitRing wells associated with itOWHC 1991a).

11
12 2.3.2.2.13 211 SX- 11 ingle Shell Tank. Tank 241 SX 113 actively received waste13 from Februar-y 1958 until June 1958. Types of waste include RE-DOX procaess high-lve14 waste with diatomaccous earth added in 1962 as a stabiize. The tank curently contains no15 initerstitial or supernatant liud;, however-, it does containt 98,400 Lz (26,000 gal)ofsudg
16 (anle-499)
17
18 This uinit had a known relase, UPR 200 W 115, whten appoximately 57,000 L19 (1,01a)9fwsewa eesd1WCI~ a).
20

a 21 This unit was removed rom se-Ace as a "onfirmed lcker' in 1962. The dry wdl22 . eadings emainedstable during the eiew peiod. The unit wseupe ihfv23 prototype lateals. -They have been dissembled and afe niet seviea~ble. The unit was24 stabilized with diatmccous atand phetgmphs indicate that ne liquid is preent. The25 tankE has three ative moenitoring wells assciated with it WHC 1991a).-
26

28 frcm Nvcmbcr 19356 until 1972. Tpes of waste inlude RBDOX pocess ig lve waste
f. 29 and supematantt on dtg REDOX pocess high level waste, RE-DOX pocess ion echange30 w.aste, and ondensate evaporator bettoms fromn 211 SX tanks. The tank urently-ontains31 53,000 L= (11,000 gal) intestital liquid, no suprnatamt liquid, and 685,100 L6 (181,000gl

32 of slids (Hanon 1991).
33
34 T h e n iit ii s now attahed to the sludge ooler. The estimnated ate f heat geeated 35 the maiing solids is 25,47-9 sec (86,999 tu3h and theaverage tempeaeturwe f iis36 materis 7OG (1901F). The unit was ategrized "utoa in Pgity" beauise of dry37 well ativity. The dy elIl and lateal radiation digshve rmain sttAble duin the
38 review period (WHC1 1991a). The tank has seven ative oneitoring wels assciated ith it39 OWIG49944
40

40
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1 2.3.2.2.15 211 SX 115 Single Sheil Tank. Tank 211 SX 115 acdvoly rootied waste
2 from Soptcmber 1958 uintil 1965. Typos of waste include 1U2DOX procoss high lovol wasto
3 and supmratant containing REDOX procos high levcl wastc. TFhe tank cuirontly contains noe
4 fiterstitial or supomatat liquids;, howe-.-r, it does contain 45,100 L= (12,000 gal) of sludgc

6
7 TIhoro was a Imown rclcase at tis unit, UPR 200 W 146, when approximatl
8 200,000 L (50,000 gal) of waste was rolased (WHOG 1991a). Thc unit was rcmovced from
9 snoe as a "ofirmed looker." Photographs taken in 19714 indicato tha no liquid is
10 presefat. The dry wdlls and lateras data indicato no changca during the rcvicw por-iod. Th-e
11 tank has sevcn active moenitoring wolls asseciatod with it (WHOG 1991a).,-
12
13 2.3.2.3 241 SY Tank Farm. The 241 SY Tan Farm, noertheast of the 241 8 TRak Farmf,
14, was built between 19:71 and 1977 and houses thrcoe DSTs, cach capable of storing
15 3,785,000 L= (1,000,000 gal) (see Figure 2 6). Thoy are the latest in tank form design with
t-6 heat trcated, stress reHLcyod primary linen and a nonstross rdieved outcr steel liner, bot
17 inside a rcinforccd concroe sheR to provide doublo containment and ensure ompicto
18 containmont in case of an inner shcleakcd (Anderson 1990;, DOE 1987) and designodt
19 provi4dc continmoent of radioactive waste for a mfinimuma of 50 years. The primarey or"1'
20 vcntilationt system romoyc vapors fom thc primnary tank and mnaitains a nogativ intornal
21 tank prossuro roativo to atmoespheric prossuro. Abovoground piping connects eftc prflmfy
22 isr from cach tank to the tank fm primary exhaust system. The 241 SY Tank Farml has a
23 moisturo scparator, heater, filter bank, and fan.
24
25 The annulus or "KG vontilation system is used to cool tanla, uinirnizo moeisturo
26 condonsationt in the annular spaco, and scrveo as a sonsitiv mnethod of deteetin leakage ot
27 radioactivty f the primary tank. In the eady 1970s, it was decided tha all liquid wastc
T9 from SSTS be transferred to DSTs. Prir te transfer, these wastes wero coneentaed usin~g
29 crystallizr ovaporators, produceing a thick slurry ("doubic sholl slurry") consisting of NII
30 NeNTa?), NnNO2, N lOdissolvd organic comploxants, and othersat(Iondsc.l,
31 1991). The 241 BY Tank Form is cnc of toe tank farms placed into sevcseiiclyfor
32 the storage of Z Plant and RIEDOX procoss wastes. Taks 211 BY 101 and 103 storoe
33 comfploxant coneentrato, and 241 SY 102 Tank storcs dilute waste. These tanks haevo drain
34 channols in toe insuilatnateria installed between toe stool and eeneret in ordor to cafry
35 any leakago to the annular spaco betweeon the nnor antd outor Hamr. Condutivity probosi
36 toe annulus and radioactvity alarms in the ehaust system provde leak detcction during
37 oporation (Andoson 1990). Thc DSTs discussd Molw arc rcgulati ndor RGRA.
38
39 2.3.2.3.1 241 SY 101 Double Shell Tank. Tank 211 BY 101 curronly eontains
40 89:7,000 L= (237,000 gal) of intorstitial liquid, no supornatsat liquid, and 2,119,6001
41 (-560,000 gal) of sAltoako. Tho wasto typo is comnplexant concotrt wamt that consists of
42 oncntrtod product from to ovaporation of diuto complexed waste (Hanln 1991).Th
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1 buildup and rclcanc of hydrogen gases beneath the saltook has caused the surfaco levfl t
2 fluctate sinco 1981, and an investigation coneefrig the slurry growth is onigoing.
3
4 2.3.2.3.2 211 SY 102 Doublc Shell Ta. T+AFk211 -Y- 102 cu--f-nny containis
5
6 gal) of sludge. The waste type is miAclancouis laboratory waste from 222 8, diue
7 noncoemplexod waste, and plutonium finishing plant flU solids. These wastes arce loe

8 activity wastes oriaing from the T Plant antd the S Plant Complo:, the 300 and
9 100 Areas, PUREX facility nilnodllancous wastes, 100 N Arca sulfatte waste, B Plnt,

10 saltwells, PEP supmnatMn, and fl-U selds froma the West Affa oporations (Hlanlon 1991).
11
12 2.3.2.3.3 211 SY 103 Double Shdli Tank. Tank 211 SY 103 currontly eontais
13 651,000 L6 (172,000 gal) supornatant liquid, no intmrsitial liquid, and 15,100 L (4,000 gal) of
14 salteake. The waste typoe is dilute complexant similar to that in Tank 241 SY 101
15 fHalen499-1)
16
17 2.3.2.4 Catch Tanks. Thor cfou catcph tanks and one vault within tho S Plant
18 Aggrogate Arca. Catch tanks (Figure 2 7) contain less volume than SSTs and arc usually
19 asqociated with diversion boxes and divertfr stations. The catch tiank reeeive icaago ro
20 trasfer lines, diversion boxes, or nearby pipe cneascmcnts. Wastes accumulated incah

*21 tanks arc transferrcd to storage tanksg.

27

23
24
25 a r o handle * n s

36

32 d y
41 p3 r$g

42 s d
2935xsPANTher 1-92/0e itA

36 eevrtn feunl ae obecnandrcie ako al)rcie at

38
37 A ige-he akswl evaaedndrteige-hlTakCor rOga
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31 -
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33
34
354
36 *4C

37 il". *

loww.ad

40 >t~~
41 TX ord

42 .~ ..........b~ 4~ ~

WHC(spLANT)/9-12-92/03151A

2-26



DOE/RL-91-60
Draft B

3t

5
6
7
8

11
12
13

- 14 15,

27
1" 8
1 9

3
3412
25
36

274

41
42

3SiNT1-- 20elA
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41 tem inomti enTnk1 m red ne n Ws< ausS m ry ep r

427

28 C,3,2. N 24-1-/3 C5AchT k.Te2 -- 3 CthT kisoaednrh fte22-

2-27



DOE/RL-91-60
Draft B

w 7 %vm.'*j % cd cocc

~' $gx ~sQv~ra -. ~, ~ 117 7

~ca1XtL .~

N wc~x5~~c~. Xc.~M M " :-**x:-'~

al 11%11' 01$ -I WE

9
10
11
12
13
4
21
16
.17
18
79o

30

21
22
23
24

26

27

30
31
32
33
34
35
36
.37
38
39
40
41
42

2.3.2.5 244-S Receiver Tank. The 244-S Double-Contained Receiver Tank is an active
waste unit located 620 m (2,030 ft) northwest of 202-S Building near the 241-S Tank Farm.
The unit receives waste solutions from processing and decontamination operations. It
contains approximately 41,465 L (10,954 gal) of waste although it has a design capacity of
76,768 L (20,280 gal). The tank is situated vertically within a reinforced concrete, steel-
lined vault with 0.3 m (1 ft) thick walls. The bottom of the vault is 15 m (50 ft) below
grade.

2.3.2.4.1 240 S 302 Catch Tank. . Thsq unit consists of a catch tank that rcccivcd
low level mixmed wastes from 1950 through 1987. Wastes consisted of diute laboratory waste

200,000 Lyr (50,000 gal/yr) were tranfrrcd though the 240 S 151 Diversion Box from the

WHC(SPLANT)/9-11-92/03151A
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@ 1 Measci between Junte 1985 and January 1986 (WUCi -91) Catch Tan 240 8 302 is an
2 assmdlae-adenm,-efti2 ~ ~ ~ ~ ~~ "7 asu lke -n curnl-otia900L(,8 gal) of waste an determined by RtC
3 gauge and the cemputer automated sur.'c-illnce system.
4
5 2.3.2.4.2 241 S 302A Catch Ta~r. Beginnng in 1952, the 211 S 302A CatchTc
6 eeileted drinage fro s n ctm oime wastelution tmnsfer mutes
7 from precenning and dcccntzmianat operations. The tank has been aamoved froem snriee
8 and replace-ed with 241 S 304A. It was never officially fetired, but it is currently inaetive

9 The tankI cr entlcotains 200 ,. L. (5 gal of wat an wa patill fled with grout in
10 Fcbnmry 1991; however, after aieket t wa stilssumed to be a leaker (Ikifion 1991).
11 All dndnagc lines ha.. e ben ut and routed to- 214 1 9S 304A. This tank is included in thec
12 Hanferd RC11A Program.
13
14 2.3.2.4.3 241 S 302B Catch Tank. This tank, located wcst of the 241 S Tank Farm,S15 was used te transfer waste nelutins froma processing and decontamination epemaiens and

S16 currently halds 12,300 L (3,210 gal) of waste. Leak dotoction and aft monitoringar
17 peformfed continuously within the 241 8 TA Farm. Tis unit was activated in 1952 and

S18 isolaed in 1985 (DOE'IIL 992).
19
20 2.3.2.4.4 211 SX 302 Catch Tan. Ctchb T-Amk 241 EX 302 is an inactive waste uni

r" 21 locaed on the east side of the 211 SX Tank ]Form. The tanlk was used to tannsfer waste
22 solutions from processing and deconuuniaticn eperatiens from 1954 through 1983. The0 23 volume of waste remaining in this tank in cuffentl unmewn, an it is not moniorzs
24 (tlanlon 1991). The unit was isolated in 1985.
25
26 2...6 Vaults. The 218 W 7 BufWa Site in a vault, but due to the 218 designation and the

-27 type of waste fe--ted by this unit, it is doseribed uinder burial sites in Section 2.3.9. 1.
28
29
30 0
31
32
33
24

35
26
27

41
42 Tst o rn
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1 caait aset h *em"pcfcrtnoi"i eie stevlmei~i ofwselg h
2 4o
3 kfiPflM 5
4 P4

5
6

10
11 2.3.3 Cribs and Drains
12
13 There bre tw main tpes of underground liquid dispsal facilies in the Plant
14 Aggregate Ara ceibs and fench drains (figHre 2 8). The S Plant Aggregate Area inludes

?5 12 eribs and e ne frenh drain. Aost eof the infemation desureibing the design and ope tion
16 of cribs in ths section has been extsacted from Waste Disposal into the round at r.ford,
17 by Beard and Coifrey (1969).

19 Cribs are and have been used extensively to dispose iquid wastes into the subsurfae
7 allowing radinudides to soerb to the sil without expesing themf to the suwase. Ths aectk

21uses the speeific retention of a soil, which is the rudie of the volume ef water a soilc"
22 retain against grvity drainage to the totl volume of the soil. yribs are shallw ewchvacih7
2a that are either backff~ed with gravl materia or held open by wee - rutues The
24 gravel flled strectus previde iquid resorcir capacity and promote even distribuein ef the

25' waste soluts as the-peco ateit the vadose zone soil withou exposing the waste
26 solutions to the Aft. Over time, cri designeold into cofigurations hapovde
27 greater capacity at reduced cast.
28'
29 Cribs constructed since the 1960s consist of long, narrow trenches abeut-3m 10ft

30 wide at the boefom, fiRed with a few mneters of grded gnvel (ffigure 2 9). A plsi
31 memabrane is placed ever the gravel and the trfench is backSiled with earth. A sigle
32 distributor pipe traverscs the ength of the crib within the gravel bed about at meter above the
33 bottom of the excavation.
34
35 Waste iquids- spread lateraly as wel asvrial )rm a cib, thus increasing the
36 liquid handling capacity per cubic meter of exceavatfiona. The l-ateral spread must b
37 considered in the location of other cribs in the soncmera Aa The laRter.al movement oe
38 waste from an active crib into an inactie crib colMrnpr eaned radioactvy into the
39 ground wate below the abandoned crib, sinc the soil surudn hncie cib could be
40 saturated and maay not adsorb more radionuieides.
41

2N0

21(PAT/-1-2011
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I Seetion 2.3.3.12 diseusses the is"o~ of operation of the freneh drain. The usul
2 design of a french drain is a large perfomtcd pipe, greater than 30 em (12 in.) in diameter,
3 and less than 12 m (10 Mt deep with it crushed stone filling in the bottom seetion of th kip
4 (Figure 2 10). 1'rceh drains meanage potentially eontaminated liquid by prootn
5 percolatin into the soil.
6
7 2.3.3.1 216-S-1 and 216-S-2 Cribs. The 216 S 1 and 2 Crbs were constnicted in 195
8 and 1951. Design of the crib is lustated in Figure 2 6. The cdib-is s
9 l-S-2*rtaocated approximately 43fft m (44 ( tnowesof 202-S

10 Building-WFigae-2-8). The bottom of the excavation is approximately 10 m (34 ft) below
11 grade with bottom dimensions of 12 x 27 m (40 x 90 ft) and 45 degree side slopes. The
12 bottom 3 m (10 ft) were filled with screened, crushed stone greater than 1.3 cm (0.5 in.) in
13 diameter. Two open-bottomed, square, wooden crib boxes, 3.7 m (12 ft) on a side and
14 2.9 m (9.5 ft) high, were placed 1.8 m (5.9 ft) into the gravel layer. The crib boxes were
15 constructed with 15 x 15 cm (6 x 6 in.) timbers and cross braces (DOE/RL 1994). The two
16 crib boxes were connected in series with overflow from the 216S-1 Beox-C flowing into
17 the 216-S-2 BMx-C via a pipe. The crib dimensions are 27 x 12 x 11 m (90 x 40 x 35 ft).

19 a n e adionuide- suspected-tohave been disposed here inelude 1- Gs-
20 & n -r Su-spected iinrganies of concern include aluminumn, nitmte, nitrite, niti2a dd, and-dim
21 

gM- OajtH

2B23 Before the faciity was put into servie, thfee vadose zone (unsaturaed) moniterin5
24 wells, -299 W22 1, 2, and 3, were drilled to- adepth of 45 mi (150 -ft). r wr n

26 (4,t&,0 gal o iqi watThe 216-S-i and 21-S2 taeeeiy-Cris received cell
27 drainage waste from the D-1 Receiver Tank and redistilled condensate from the D-2 Receiver

- 28 Tank located in 202-S Building. T
29 ac&@.Waste was discharged to the crib in batches of about 19,000 L (5,000 gal) at an
30 average rate of 10 batches per day. The crib was in criec Rom 1952 to January
31 1956 -ad recei-ved approimately 160,000 kiloliters (-4.2 I l fliquid-waste
32 Ilzdiologica1 moenitoring in September 1976 detected uip to 60,000 c/rin ont Ruassian thistlea
33 these-efibs.
34

36 2, an 3) Ieeisae odpho 5m10f Wl 299-W22-3 O -nf-h =m

37 erigiaal meniteing wells, was deepened from 4--9 m (150 to 310 ft) and
38 perforated from 63-" to 9-|m (210 to 310 ft) in January 1955 to provide a groundwater
39 monitoring well for the crib. In June 1955, the well was found to contain liquid waste
40 within 15 m (49 ft) of the ground surface. Waste had flowed to the bottom of the well and
41 into the saturated sediments around the wehu fan a1
42
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1 faldin the prviu 3yarpridbeoW h wl wa epnd h asig il6rewas
2 bcayest x.s

3 wed i thecasng.An examination of driller's logs for this well shows that two welds in
4 the casing relocated within I m (3 ft) from the bottom of the crib. Either weld could have
5 provided an entry point for wastes to flow into the well, but the acid waste is suspected of
6 corroding through the casing (WHC 1991a). Early in August 1955, Well 299-W22-3 was
7 filled with sand, and in January 1956, the crib was removed from service. The pipeline to
8 the crib was capped at the 241-S-151 Diversion Box and the pipeline effluent was rerouted to
9 the 216-S-7 Crib.
10
11MII
12
13 This release is covered uinder Subsec-tions 2.3.10, UPR .200 W7 36 Unplmmed Release.

14,15 Drilling of ground water monitoring wells inside the crib did net resume until afterth
16 crib was removed f servAce. Therefore, no moenitoring data regarding soil or groun
1-7, water radionuedide concontrations were obtained for this failefity until the toep well drilL.6g
18 proegram of 1955 (216 S 2 and 216 S Z cribs). Core samples taken from wells driled in the
19 vicinity of the 216 S 1 and 2 cribs in 1966 indicated that greater than 99.9% of the-ifle5
O. and-908r discharged there was contained in the 16 * 33 ft. zone below the cribs (.Iaxfiekd

21 1979). Small, but moeasurable, amounts of these isotopes were detected at greater depths
22 Soil samples neaf the waterF table contained up to 1.2 ri& , i f 3#g

23
24 The 216 S 1 and -2 crib site was stdied to determiine the 1980 radioncie
25' distributions in the crib sediments. The only gamma omitting radionudeido widely distribue
26, at levels grcater than 10 n~i'g is J 7 t~ef 7 scnettoswr ihs tadjs
27 below the bottom of the crib ad decreased rapidly with depth. The deepest penetratin&
2&' 137GS was beneath the 5 -2 portiont of the crib. The-13 Gs activity between 1 and 10 n~iig
Z9. was detected at approimately 60 in the original moenitorin wells, bt this was atributedt
30 contamiation fixed on the casing and not on the sediments. A zono of ccntaminmaicn
31 exceeding 10 n~iig was detectcd in the saturted sediments dircotly beneath the crib.Th
32 source of this contamnion was a monitoring well discussed uinder unplanned release UPR
33 200 W7 36. This contamination was finited to within 20 laterally from the release point. A
34 a result of this release, 98r was detoeted in sediment samples below the unsaturated zone
35 (vzn Lull: et al. 1982-).
36
37 Scintillation profie comparisons indicated tha, emcept for HL6 Rua decay, there has bce
38 lite change in the tota gammia radia profiles sinc 1958. Differences in these profiles
39 since the late 1960s apear to reflect only radom and systematic errors and provide no
40 evidence for translocationso h am eitting radionuelides since 1958 (Van Luilt et al.
41 4982)-
42
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1 Exami~nationt of seintd~ationt profilos f the deepened wells indicatod that somo2 oontanmntion was fixc on the well easing and was moevod deeper int the profile befe3 driving the casing-dccper. This could produee erroneous intrpetation of borohol logging
4 data if noet takeon into considoration r(f-n LukTa 182).

5
6 Sinec gammna spectrozooie rosults show that the greater part of th M maatvt
7 this erib eemes frem-- 13, tit
8 Noeta teeto ehd d o o tho same effective veAum..s, and differ in sentsiivity.9 Thscmaiohwdta he --sinilain -rbe is saturatcd at about 2.4 x1010 couintamin, the corresponiding WagC onettio ip hpprxmatel 10 ni'g. Only the11 10 motor zone directly below th crb a fud o ecotminated with IA!s raerta12 10 not, cxecpt for a wdll near the S Z portion of tho crib, whero -LZGs-aVt ta cnotrto

13 of 10 ni/g was fouind to havo peneted to 20 mters bcnceath the crib boffoma. The reason14 for the differcncc is moest likly that the bottom of the 216 S 1 and 2 crib excavation was

r

15 sloped (-2 peroont) toward and past this woll, causing marce of the wastesluintpecat
16 in this lower part of the excavated area (Wm L-ul: ot Ed. 1982). The onyeofuto ta17 may be dawn from the availablo data is that boba contamination levols haycX boon stAblosince18 1970, and appear to be slowly decreasing, ospecially over the last soveral yars Wma Luik
19 eHJ-.YA2)-
20a 21 The pesencee of contaminatod sediments 2 to 4 feet below gound surfaco przents-a*.1 22 potential for plant or animnal itrsion. For this reason, herbicides have boon apliod to tho23 site annually to prevent planlts from gowing on tho site. At this fmo, thero is noe evidonco24 of plant or animnal penotration into the waste And tho. near suface ontamination spo in25 radiological control prblomns (Vant Luik ot al. 1982). A lago oxiusion zonoe enompasses26 Cribs 216 S 1 and 2 and the 216 S 8 trench. A light Agin brcade with surface radiaton
27 contamntion waning signs srrfound the area. This unit is icluded in the RARA! Pogamn.

3 28

16X M

30
31 1i INt
32
39
24

5I

26C

28
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5

7
8
9
10 2.3.3.2 216- p Crib. ce inativo p16 y 5 Cib is't (3,000 ft) seautiwost f

11 the 207 Ucntit Bain sFigure 2 8). Thi. faiprsd firo rcth 1954 toe Mrch 195
12 and was built as a rfaceont for tho cott tem t crib rcivc decivad b vri feeean d

13 1, 100,000 kL (1.1 Y 1O-9 gal) of acidic proceess vessel cooling water and stoemf condensate
14 fremn 202 Building via a 61 e (24 if.) potwinyl eaioide waste supply lio.Ths 49wast
'15 was acidic (DOE/IL 1992). Tfho radionuolides assumed to bc present m2Rc -2f,

.46 A~.Hwvr ~uhssc hr hl ieta tmyntb rsn in guantifiabic
17 t enlath icrib and al--f-1 td cr s in thd e-in Nit ri te onl e inrganic

l18 nonrfadicactivc constituont of concom suapotod to hayc beon disposed at this crib (&WIIC
19 19914.e
20

T, :This unit was deactivatod because of insufflient capacity and a seris of vessel eoi
22 faiuroes, which resulted in operational poeblems and surfaco contamination. Ant area just
23 souith of tNs crib btween the 216 S 17 pond and 216 S 10D ditch was used as an overflow
24 for effluent volumes oxeccding the caaiyof the crib. The 216 8 6 crib discharged to hi
25 ann in May 1956. Sampes of the over-flowae r indicated gross beta omitter contatioen
26 in-the-401A 6ct'o range. After the anna dried in Junoe 1956, contaminationt levels ont the
17 surface were recorded up to 50,000 c/if in some aeas with general levels of 10,000 c/mn.
28 A surfaco r-adiological survey of the overflow area, after a September 1956 discharge,
29 dotected levels of radioactivty increasing at a rato of 5 to 100 mnR/-h at the pond edge and

30l averaging 350 mR/~h with localize spots up to 1:7 niBh at the pond interior (~moield 1979).
31
32 The cr-ib was deacied byvavig 4u and locking the pipeline to the uinit when the
33 top of te rib began tcaei.heffluent was rorouted to the 216 S 6 Crib and 216 S 16
34 Pond. Fucaeisin t.Hie 216 8 5 crib zono were filed in 1974. Thc site dimonsions arce
35 64 x 64 x 4.6 mn (210 xE 210 x 15 ft). The unit contains approximatel 12,488 m
36 (16,33yd!) of gravcl fill. PAppoxinrtey 13,000iw (1S7,O9W y&) of contaminated soiMn

'37 4.2,000-in! *44000-y4 ) of overburden soil are posent at ths unit. Tho unit suFaco was
38 stabilized on August 24, 1990 (WIICG 1991a).
39
40 Those vadose zone borcholos (299 W-26 1, 4 and 5) and ono goundwaterf monitoring
41 well (299 W-26 3) are used to moenitor- ths crib (Plate 3). The radionuclides arc held high i
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1 the sedimient beneath the crib;, therefore, data in Az]DS indicates that brcaizthrough to ground
2 water is unlikel to have oeuifed in this mra (WHCl! 1991.).
3
4 This unit has no barricade, but there afe eoncrete Marker pests surrounding it wit
5 meaKltslbln h ie h uface is sand with no vegetation. The unit does have6 undcrgrcund radiation oontnmination warning signs. This unfit is included in the ILA.IA
7 Pregmm7
8
9 2.3.3.3 216-S-6 Crib. The inactive 216-S-6 Crib is located 1,112 m (3,648 ft) southwest of10 §202-S Building W yO

12 peimte 50nc (Figure28 operable unit 200 RO 1-Maxfield 1979). Ts

13 (3,c3soo fr otgave IAW\ Approxmately 13 0m 45,9f fcntiaedsl

15 unt at 4tiuinlie r n( t eo th ufc.TersesaeV 6m(
16 abv h ufc The-unit-surface-was-stabilizedin- epiember-81-990 ({-WHC-199ka).
17 Thr__an ariae btheeaecN4  ret momrnetA urudn h iewt ea
18 *ltsmrm ita h 1-MCi.Th nti aee ih negon ai>o

20 grde Th 2904S471 kntrocSnmtuei ajcntt~p thfnrth udary- ofth unt- hs
21 wuit is incdd in sh aitonAaRmda4 Acin(AA)P rm

23 The crib started receiving waste in November 1954 and stopped receiving waste in July
24 1972. The crib has received a total of 4;47OO0-1L-4 4 19 L (1.18 x io9 gal) of low

w 25 slt, neutral/basic liquid waste (DOE/Pt 19929). Up to June 1967, the site-~i received the
26 process vessel cooling water and steam condensate from 202-S Building. From June 1967 to
27 July 1967, production operations were shut down and S Plant was put on standby. After July
28 1967, the crib received the steam condensate from the D-12 and D-14 waste concentrators in

29 8Plan-Gemlexibe 02-SBuiling2W

30
31 In September 1955, the 216-S-6 e-Cribs operated at greater than capacity most of the
32 month, and some grade level seepage was observed. Temporary relief was provided by33 blading a small corner from the 216-S-6 e-~rib and providing a rn-off ditch area, rather
34 than allow the cavern water to seep through the roof and damage the roof seal. No water
35 overflowed to this area and no contamination was detected (Maxfield 1979).
36

38
39 2.3.3.4 216-S-7 Crib. The inactive 216-S-7 Crib is located noithwest of S Plant (Figure
40 x~eci iesos r 0x1 w(0 0x2 t and cons4st of~ gwo .9 4.9

42 wodnsteue Ar uruddb 4ravj cfil an ovrd ih4. (54) fdit

WHC(SPLANT)/9-1292/o3 ZA

2-35



DOE/RL-91-60
Draft B

3
4
5 The crib beeameeperable-bg eann January 1956 and was retired in July
6 1965. Until April 1959, the crib received cell drainage from the D-l Receiver Tank, process
7 condensate from the D-2 Receiver Tank, and condensate from the H-6 condenser in the 202-
8 S Building. The crib received a total of -399, k3. L (1.0 x 1W gal) of waste
9 (WHC 1991a). Resuls of a surfaco mdiologieal survoy eenducted in Soptmbor 1976
10 indiated a genera background miation level of 300 c/min (Morfton 1980). Thie sme otud
11 elso noted that 1,000 c'min was detected on a Russian thistl. Suaspeeted radionudlides12
12 nelede -s -!9r -asd-iFu n upco nraiao ononicuontao in cd
13 podiumi, and aluminum nitrate (WIIC 1991a).

15 When the crib was retired, the D-1 waste was rerouted to REDOX process
16 concentrators for boil-down and discharge to underground storage. D D-2 waste went to
A7 the 216-S-9 Crib. After April 1959, the H-6 condenser condensate was rerouted to
18 underground storage (DOE/RL 1992b). Thise-e - rib was deactivated by sealing
19 the pipeline to the unit at the northwest corner of S Plant Complex perimeter fence.
?0 Sur~zilloncc irndicates that toe wooden structure may odllapzc and prompt rcrredieA aeion
21 will be requfred to provent the spread of contamination and to cofrot other hazards
22 (IM- a
23
24
24

27 Monitoring wells W22 13A and W22 l4A wero installd 8 m (25 ft) sutheast and
2g othwcst of the crib, rospoctivoly, and were drilled to ak depth of 65 ma (-212 At) in 1966
2?, (!ayfield 1979). Radiochoiricci anzlse3 of ero swaples collocte during well irafaicn
30 shewed Gs-ad- Sr detootiens a maximum values of 13 #Gig and 6.1 #Gi'g, rospeetvely.
31 The-mai__m-l!ZGs alue-we r dd at 6 m (21 f), whir the maximum n9 -value-wes
32 de 1 m (50 R) Qanficld 1979). Croundwater was at a depth of 62 in (202 f) at
33 om-th- wcls w--o instld and a saplo collotod from wol W22 4A ahowod ! 2 z- a
34 level of 7.8 -x--1 M-pCml -mfield 1979).
35
36 Groundwater monitoring Wels 299 W22 12, 13, 14, and 32 montar ts unit. No
37 masumblo migrtion of radionudides has bcon dotected beneath to crib sinco waste disposal
38 was terminated; however, dincbnrge of radienuclides to the ground watE eeuld hav
39 o.eurod at ths unit (WHC 1991a).
40
41 2.3.3.5 216-S-9 Crib. The inactive 216-S-9 Crib is located east of the 241-S and 241-SY
42 Tank Farms-(Figtu-2-8. The unit dimensions are 91 x 9.1 x 9.1 m (300 x 30 x 30 ft) with
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1 a ++- |-slope, and the entire distribution system is 6.4 m (21 ft) below grade. Waste2 flowed into the unit through the distribution system, which consists of 177 m (581 ft) of3 15 cm (6 in.) diameter vitrified clay perforated pipe in a U shape, 4.6 m (15 ft) by 90 m4 (295 ft) and connected by 7.3 m (24 ft) of 7.6 cm (3 in.) schedule 10 pipe in a Y shape5 (DOE/RL 1992). s

7 buThthnretrimznperanennzzn1exe 1arklse-ne-r
8 4
9 'rotpo h tutr s6m(0-)below-gmd T3 e sufc ssn aigae i10 U ~~

11
12 #'1cri g The crib
13 received 50 .0 3 x $I' L (1.33 x 10 gal) of process condensate from the D-2 Receiver
14 Tank in the 202-S Building. The waste was acidie-and *7 mposed mainlyof nitric
15 acid. A ptombor 1976 suffaco mdlical urvey iniiated n cntminain above 20-16 e/f~nf pMfotn 1980). The radionuedidoPR4P costtonsConin0uo rSr -ei1

1917 LG -and--_ Pm u r-(C9h-- Inaa etrdadth at asrrn

20219
20* 21 Oroeunwatr monitoing Wlls 299 W 22 26A and 27A were drilld to depths of 66 M.22 (215 ft) next to ths unit in 1966 to cteffmio the raionuclide distibution below the nt
23 GAly lew levels of 9-(but-- i rWar zn at 43 m
24 (40MiIV]; -24~ ~~~~~ (10f-inWl 99W2 6A pAe-fi1d 1979). WellIs 299 MY 22 25, 26, 34, and3
25 prosenty monitor this unit. Data indzatos that rikthrugh tog a u
26 occured at thisu
27
28 MM0 N N R29
30
31 2.3.3.6 216-S-13 Crib. The inactive 216-S-13 Crib is located direedy-
32 of he202-S Buildin n 8 68f)nrho 0hSre-~gr ) h nti

34

36 ~ 4~t

38
39 The crib was built in January 1952 and by2.ed July 1972.
40 Until June 1967, the crib received liquid waste from the 203-S Decontaminated Metal
41 Storage Facility and 204-S Uranyl Nitrate Hexahydrate Facility, and the 276-S Organic
42 Solvent Make-up Facility (DOE/RL 1992§). After June 1967, the crib received occasional
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1 sump waste from the 204-S Uranyl Nitrate Hexahydrate Facility. The unit received a total of2 $0 r. 00x 17 (1.3 x 106 gal) of waste. The was ow-salt, neutral/basic, and3 mainly composed of nitrate, sodium, and sodium dichromate. T - C

6 -
7 flc. norganies suspcctcd at this uinit includo rtsoim n soim diohromato.
8 The onyogncbivdt opoeti eDIWHO 1991a).
9
10 The crib has a wooden structure that may collapse (Maxfield 1979). An 6 m (24 ft11 p y rpipe encaint c k t leads-to-the crib frosW-th
12 296-5-12 9 12is ast ef tis crib. This unit
13 is included in the RARA Program.

5 No unpxanied relases are asoited with hsx7 t
16
V7 2.3.3.7 216-S-20 Crib. The inactive 216-S-20 Crib is located 93 m (300 ft) se s f tIhImAie
18 s- B dNg and 9 (3 f re outheast of the-22SLabcntor
19 (Figufe-2-8)- The unit contains two 3.7 x 3.7 x 2.7 m (12 x 12 x 9 ft) wooden structures,
20, 15 m (50 ft) apart, with the top of each being 5.2 m (17 ft) below grade and has a side slope
21 of 1:1. The bottom of each wooden structure is suspended in a gravel fill 1.2 m (4 ft) above
22 the bottom of the unit (DOE/RL 1992b Osa
23 MRht haN fhsraecnainto wrigsgsadacntd~s akr h

240

27WA
28
2T b p g anary d Myt93 The unit received
30 -3 .5 x00 %0OtL (3.57 x 10 gal) of waste. Until July 1953, the crib received
31 miscellaneous waste from laboratory hoods and decontamination sinks in S Plant via a 219-S
32 s . From July 1953 to September 1963, the crib
33 received the above effluent via pipelines from the 207-SL Retention Basin and 219-S

4- is i flnd 300 Area laboratory waste via a tanker truck
35 by madekmenof a manhole located south of the unit. From September 1963 to January
36 1969, the crib received miscellaneous waste from laboratory hoods and decontamination sinks
37 in the 222-S Laboratory via the 219-S Retenfien Euding Afer
38 January 1969, 300 Area laboratory wastes were rerouted to the 216-T-28 Crib. From
39 January 1969 to November 1972, the unit was inactive due to the ground caving in above the
40 unit. The pipelines were valved out from the unit in W 219-S Renion Ngand at the
41 207-SL Retention Basin and the 222-S Laboratory effluent rerouted to 202-S Building
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1 concentrators for boildown and discharge to the underground storage. After Nevember
2 1972, th ground cxcava was filed in.
3
4 The unit has had a history of subsidence. Since the completion of stabilization
5 December 13, 1974, the sink holes have been filled on three different occasions with seveal
6 eubie-yads-ef-fill dirt. It is doubtful that any cavities remain below the ground surface
7 (Maxfield 1979).
8
9 The unit is moenitored by ntearby grouiniwater Well 299 W-'22 20. Data indicato tat

10 radionuelid: brcakthrough to groundwater has not ocouFr-ed. Levels up to 5000 c/m er
11 detoctod on vegetadoen durng a September 1976 radiological survey at ths unit.Th
12 isctopc auapcotcd to be present icuo 1 G-~ead-5.T:zl nro
13 constittuont in toe reeci-;cd waste was nitate (WIC 1991a).
14

>~15

16
17 2.3.3.8 216-S-22 Crib. The inactive 216-S-22 Crib is located approximately 2OT~

S 18 (500 ft) east of 202-S Building (ffiufe -2h.-.)4 V The-ant
19 bociuno operable int Oetober 19-57 and was closed in Puno 1967.-The crib dimension are 30

11 (7f)blw rd.Teerbi

20 x 14x3 (100 x 3.5x ft) and theunitris 2 7 te e. Teri.21 gravel filled structure with a side slop of :PN! A 10 cm (4 in.) vitrified clay pipe
9 22 enters the unit 2.1 mn (7 ft) below grade, branches out at right angles downwards to the

23 bottom, and runs along the bottom for the length of the unit. The pipe has open joints along
24 the entire section of the bottom (DOE/EL 1992o)I'm

13' eM

25 * .

26
27 <h<

rv 28
29 . . -- Cib The NIve 2 Ci The crib received 9-000fl L
30 (26,000 gal) of liquid waste containing nitrate and sodium from the acid recovery facility in
31 the 293-S Building T The unit was retired when production operations were
32 shut down at the S Plant Complex-- jfoi he inlet piping in the 293-S Building was blanked
33 (WHC 1991a).
34
35 Thoe cib is monitored by WAd g 299 WMn 19. Data inditon that brcakideugh te gound
36 water has net eounrd at toe unit. A S eptsmbor 1976 sufacc radiological survey indicated
37 nob ontmination above 200 c/in. The isetopcssuspected included intsh-eRARjrafd-P9Sa-.
38 S2sptd inorgaics inlude cntat and nitrie acid sOIi 199tha i
39
40
41
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1 2.3.3.9 216-S-23 Crib. The inactive 216-S-23 Crib is located In, "M()n
2 northwest ft 2lh2ast df the 211 SY Tat Fe armand norh
3 of 216-S-9 Crib-(Figure-2-8). Theeib beeame epemble in January 1969 and was elesed
4 ia-Jly97-2-The crib dimensions are 110 x 3 x 8.2 m (360 x 10 x 27 ft) with a side slope
5 of 1:1 and approximately 122 m' (4,300 ft) of gravel fill. A 15 cm (6 in.) inside diameter
6 perforated pipe runs the length of the unit 0.3 m 1 ft) from its base (DOE/RL 19921).
7

11
12 Tepetdro nry99 y97 The crib received 34O9-1.4
13 (9.0 x 10' gal) of process condensate from the D-2 Receiver Tank in 202-S Building.
14 The waste was low salt and neutral/basic (DOE/RL 1992,). A Scptcmbcr 1976 sf

P§radiolegical sur.'cy idicated ii.. eontanaation above 200 c/mmn. The radienucldes
16 Guspcotcd in the waste inrlurad Thc ol inorganic suspctcd
17 this site fis nitric acid EMIG 1991a) Groun water monitoring wlls 299 W19 5, W19 6,
18 W22 37, and W22 33 monitor Nhs site. Data indicate that radionuclide breakthfough-to

'19 greundwater has not occurre at this Unit (WHCi 199!a).
,20
21 N___ un_ n
22
23 2.3.3.10 216-S-25 Crib. The active 216-S-25 Crib is located 850 m (2,800 ft) northwest of
24 the 202-S Building 1s!3 h 2Ar
25

28 fThe crib has a light chain barricade posted with
underground radiation contamination warning signs. A metal sign on a fence post is labelled

30 "216-25-S"-[sie}. There ar thico mctal ft from the crb. Thet iabund
31 ~ ~ ~ ~ ~ . q avkvae-h rb afrersr h surface is31 vogetafion growing ont the sandy gfavcl' sugac sm ~

32 about 30 cm (12 in.) above grade. in
33
34 The unit began operation in November 1973 and received 242-S egvaporator process
35 steam condensate through November 1980. Since November 1980, the 242-S cevaporator
36 has been in standby mode, and the crib has only received 241-SX Tank Farm cooling water.
37 The crib has received approximately 30*0,N-k , x \f (8.0 x i0 gal) of liquid waste.-
38 Results of a radiological sur-vey conducted in March 1980 noted activity leves of froma 40
39 to 1200 c/min on Russian thistle that had blown onto tis unit (Morfton 1980). Thz
40 Cadionuclides assumed to be present c Gs-d Ru
41 inorganic constituent of coneen known to be prsent (WC 1991a).
42
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0
1 The unit has three momtcring ground water wells associatcd with it! 299 WA23 9, 299
2 Y.2 10, 299 W23 11 (WHC 199!a).
3
4 AMA .M* M
5
6 2.3.3.11 216-S-26 Crib. The active 216-S-26 Crib is located 150 m (500 ft) southeast of7 the 222-S Laboratory d W A p ,and-was-aetivated-in
8 OCt-b9r- 1984 (1igur 2 The dimensions are 128 x 3 x 3.7 m (420 x 10 x
9 12 ft) and a 15 cm (6 i4?) vitrified clay, perforated distribution pipe runs the length of the

10 unit, 0.5 m (1.5 ft) above the bottom of the unit. Gza'vcl ig bctm moasurca 0.
11 0-5-x-7-6 h b Eand is covered with a membrane barrier
12 and 2.9 m (9.5 ft) of soil (DOERL 1992b). ib d
13 s d 9 /
14 Facility inspections performed on April 27, 1990 showed little deep rooted vegetation and
15 more short rooted grasses on the 216-S-26 Ceri. T
16 (2 n) b rad On ieti vent 4th donsma e4 fth rb n h ote

- 9 rn ot ote2619 9 fi.Th ri i ose "udegoud ac.civ ir&l a2d

20 0 I
216

22 . The crbhsbe in pertn sine tober1984 Between October 1984 and
23 December 1988, the crib received 4#00964 x 0 cL (4.02 x io7 gal) of steam

§ 24 condensate, equipment cooling water and sink wastes, whihacbpoutmiatv
~ 25 wastes from the 222-S Laboratory,22S.CciaStdrdLbotiad29SSak

26 C-emplce via the 207.-SL Retention Basin and an addition of -274O-1&3'4ONflL/month
27 (9,0gamnt)between October 1989 and March 1990 (WHC19b)Th r as28 i gtr d 2-;

30The wastes crnain a variety of chemicals, including acetone, nfitrate, nitric acid, and lesser
31 amounts of sulfuric and hydrofluoric acids (WHC 1991a). The crib also received three or
32 more 4,200 L (1,100 gal) tanker discharges of -Pn-Ptnim ftnshngPEntcaustic
33 flushwater with pH of 12.5. After receiving these wastes 1 percolation decreased and has
34 been a problem since that time.
35

39 Witltrati.t
40
41 During the week of October 20, 1984, an unnamed spill occurred at the 222-S
42 Laboratory resulting in the release of water contaminated with m0Sr to the 207-SL Retention

0 w
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1 Basin. Concentrations avmged two to tre i-res th S-guiderbt-did not exceed the
2 DOE Administrative Control Limit standardsr- he water was released to the 21&-26
3 Crib (WHC 1991a).
4
5 NA fnplnne I adii
6
7 Dt from the nearby 299 W7 01 ground water monitoring wel indieates alph
8 radiationt and tota uranium remain abovo to 38UT conctratio limfit (WUC 1991in).Th
9 Aadion-GLUd-s suspe-ted at to rib ac 3Can 2&r(WH-499
10
11 2.3.3.12 216-S-3 French Drain. The inactive 216-S-3 French Drain is located
12 r east-ef-the-241-S Tank 4
13 (Figue-). di began perain i Sep lAugust9.
14 The unit consists of two structures, each with 3 x 3 m (10 x 10 ft) bottom surface
IR dimensions, spaced 15 m (50 ft) apart and 1.8 m (6 ft) deep. sjr
16 ThAs barrieade-is the--n-around to PR-26-W-30
17 Unplanned-Release,-whiehdiseussed-separate ly r
18 rndati n n inati numi inakin a h area. su it& 1<ddinteRR

19
20
21 T I Augus 96, The french drain
22 received4 -k4.2 0 L ( 6 x 1gal) of condensate from condensers on the 241-S-
2R 101 and 241-S-104 m d fl Tanks in the 241-S Tank Farm (DOE/RL 1992§). The waste
24 is low salt and neutral/basic. Suspected inorganics at th drin are nitrae, sodium, podium
25# aluminato, sodium dichromato, and sodium hydrGidc. Suspected mdionuclides arc A is-and
26 !Sr Q'IC 199 ! alydca4 rosults of condensat saplcs tken in 1953 indicatod that
27 95% ef to mdioacdviw prosont was duo to Zr and NTh pdmfiold 1979). It wa postda
28 postated that tony of thse tw elements would havo been needy completo at to timo to
29 roefneed ropert was written QSnficd 1979). A September 1976 sur.'y did not dotect
s0 beWgamma contamiatin abevo 200 c/rAn. The uni was dcretivmed by removing the
31 abeyoground piping in to tank farm to to crib Mhoa to tank air condonscra were
32 roaetiated (WIIC 1991).
33

35
36
37 2.3.4 Reverse Wells
38
39 A reverse well (dry well) is a buried or covered, encased, drilled hole with a
40 perforated or open lower end of the pipe to allow seepage of liquid to the ground. Reverse
41 wells were used in various areas on the Hanford Site, but none exist in the S Plant Aggregate
42 Area.
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@1
2 2.3.5 Ponds, Ditches, and Trenches
3
4 

IS 
_,

7 of ponds, ditches, and trenches are depicted in Figure 2-4-1. There are three ditches, four
8 trenches, and six ponds discussed in this section.
9

10 2.3.5.1 Ponds. Ponswr sdt aaolroqatiiso ao i . oln ao

1 1 
-1 , I M

144

11 an tm ononat)asozatd it ce ipoing, operations.Tcclqiefunt

12 normalyossted ofgelowu lfelm-ie-rxed wa CSiO eC-Pof mirebmdieactivitr ecofed

17 set nstypsal o tha inc ded us 100 2he0 das afer rhetor are, dthesfo

14 ponud ffunto addsig to promote percolation of the liquid effluent the ufae cd

15 nhes, and x grn. an o f the reionacie and c et by Pod
10 w.er seod age. Pond s fro te process facit e soi aes nd sa ter deaivati1 a stea een ese)lo adniaed s byt wheind pesmn (SeM-ret 1:-..:

2 2.3.5.1.1 216-S-loP Pond. The inactive 216-S-lOP Pond is located approximately
24 1,300 m (4,300 ft) southwest of the 202-S Building and covers approximately 20,300 mn 2

25 (218,000 ft2) (Figure 2-11). TZ f-l DDic n 1-S1PPn er eindt
26 petcomtateoatey6,Q ($5u,00 a as ea. Tisehafgehas and

28 then' 2f6-e-1, w1,asid 17 Pfieds ,m "l co*n'effldentthi thebriae sUnduerg (Bund

29 rition~ 
4otmnto ann in urudteetr araTeprsn _sr _c s _ t

15 and Gdm e (196) AR 24 th) b e ndsa ie and hae been seedied withgms Th mr e l Ptdend

31 b
32 f

33
34 The pond started operation in February 1954 and closed in October 1984
35 (WHC 1991 216- 10P Pond i locxted 4 x p(.x
36 10sa13# lqui9dsareUntil 1965, the pond received the chemical sewer waste from
37 heS Plant Complex and overflow from the high water tower via the 216-5-lOD Ditch. In38 the 1960s, the pond received bearing cooling water from the S Plant Complex. Th 203 -S-
39 *0 odas cie n dcrge f dngeou was* Thi dichrg onised

41 approximatly 7,1 00,00 L (1,b0e-s)gl) of liqy. wtep II - 91)

427N
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I con1tination may exist as a rult of windblown Russian tbistlcs from the 216 5 17 Pond.
2 An area between the 216-S-10D Ditch and 216-S-17 Pond and south of the 216-S-5 Crib
3 overflow area, is posted "surface contamination." The contmination in the posted ann was
4 also trThsportd by Russian titics. The unit has been backfilled and was stabilized in
5 October 1984.
6
7
8
9 2.3.5.1.2 216-S-11 Pond. The inactive 216-S-11 Pond is located approximately
10 940 m (3,100 ft) southwest of the 202-S Building and covers approximately ; m2

11 ft2)-(figure-244). There are tetually-two pond,
12 vrfongeerlews-into theotr.Tewosa pdswrdgt rvd ddtna

14 t he e 1f .
15>

19

21
23
24 The pond began operation in May 1954 and closed in August 1965. The pond received

*275 waste from air conditioning drains and chemical sewer waste from 202-S Building via the
.6 216S-10D Ditch. In August 1965, the 216--1OD1 Ditch to this unit was dammed, diverting27 all building effluent to the 216-S-lOP Pond. A total of a is 0W- A ,3 (. x
28 10' gal) of liquid waste were discharged to this unit. -, ndon 7 ld ds r inthe waste
29 water in head e U!9 &ndgu-ndradtiu-OHGn994amThe south pond was covered in the
30 summer of 1975 and is now being used as a root depth penetration study area.-This-ae ee
31 the pend is fr3 fm radi2a4tiv .bntamination (aIn 1991a).
32
33 M-.MM..WNEU

34
35 A 1954 survey of the dhion drsc an hemical sef 200 Wst Area show d th tnh te b
36 2onta- at d ip to I00 Adshr and 500 Mm h in spt, ith low as cntaminatio lvels
37 up to 80,000 c/min in an overfiow am& appr~dimately one aro in ffea, rsulting from r
38 brakiliugh en tho scutheast ik- of tho outh 216 S 11 Pofd. Th- -;ntaminat d ar.a
39 were subsequntly oonamnatd- (axGd 1979).
40
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1 In May; 1982, the north pond was rzlcczcd from "Iludiationt Zone" status cftcr
2 nadiolegizal survey of the pond surfaco and a number of 0.9 mn (3 fl) borings indicated lvl
3 equal to or less than natua backgrund.
4
5 2.3.5.1.3 216-S-15 Pond. The inactive 216-S-15 Pond is located directly east of the
6 241-S Tank Farm and has dimensions of 11 x 1.5 x 1.5 m (35 x 5 x 5 ft)-Figure-214).
7 b.

9
10 The pond was built in December 1951 and retired in October 1952. The pond received
11 10,000 L (2,600 gal) of condenser spray cooling water from the 241-S-110 n -e
12 Tank. The waste was low salt, neutral/basic, and was mainly composed of nitrate and
13 MIBK. A summer of 1952 survey detcctcd dose rts of up to 10.5 Rt including a reading
14 ef 1 'h at the edge of th 216 8 15 Pond R4afield 1979).
15
16 NO*N d th01
17
18 Tfho pond was refmoved from sorvico when condensed tank vapors were mnixed withti
19 nermal waste diszharged to this unit. The abeveground piping was refmaved and toe pon
20 was backfled with 0.6 me (2 Ri) of eicon soil (WUCG 199M!). These actions wero taken a&
21 an estimatod 1 Ci of fission products had acumaulatod in the pond.
22
23 2.3.5.1.4 216-S-16P Pond. The inactive 216-S-16P Pond is located approximately
24 2,100 m (7,000 ft) southwest of 202-S Building-(Figure-2-4-1). This unit includes four
25 smaller ponds separated by dikes and a leach trench, 3 m (10 ft) deep and 99 m
26 (1,100 ft) long, extending east from the pond. One of the ponds (No. 4 Pond) was never
27 used and is free from radioactive contamination (Maxfield 1979). The total unit area is
28 approximately 125,400 m2 (1,350,000 ft2), and the ponds have an average depth of 0.9 m

35

36 The pond began operations in January 1957 and R NuMen
37 February 1975. Approximately no =4(.8x 1 gal oflqudwat
38 was discharged to this unit including 3.7 x 1& g A bof Pu (Meinhardt
39 *'1 Until June 1967, the pond received process cooling water and steam condensate from
40 IS Plant Complex. From June 1967 to July 1967, production operations were shut down
41 and C S Plant CoThplex was put on standby. After July 1967, the pond received condenser
42 and vessel cooling water from the concentrator boil-down operations in 202-S Building .- A
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1 surface survey on exposed conitahmien, conducted in 1969, inidicated levels of radioactivity
2 from 300 to 8000 el'rin beta gammfa. Radionuelides suspccted int the waste water kteludedi
3 A ZGSSr1 f tf-td-Rt
4
5 Three unplanned releases UUW U have
6 occurred at this pondthaarenot cered by the TA A Ar t-These-re
7
8 UJPR 200 WV 47 refers to relcasca in June 19-58 and April 1959. A dike broe
9 aprczding contamnination appronately 140 ma (150 yd) to the west of the 216 5 161Pon
10 and 270 mn (300 yd) from north to south. The ground was contaminated to a maximumt
11 750 mlt'. In 1959, the contaminated grounfd was bladed under and the area posted as -a
12 radiationt zone (WHCG 1991a).
13
14 "npamed Release 200 W 59 occurred on September 26, 1965, when the F 1 process
15I vessel coil in the 202 5 Bluilding failed allewing process effluent to mfixE with the cooling

A16 water. An uinknown beta/gamma source was released to the pond with a maximum dose rt
17 of 160 611/h mneasured at thie No. 1 Pond inle. Analsis of samiples shows that the wastes in

Cfg the thrfee ponds is at or below 5 x 10! 6Ci~ee fissiont products. The radioisotopes preset e
419 mostly ZFT!-N d bU.Dcsreoe rmtepodhdn xena otmnto
20 Q.Iafied 1979). The release was promptly dctcoted (WIIC 1991a).

11

22 During the October 2, 1967 weekend, the west bank ef the REDOX No. 1 swamp
23 broke under the pounding of water frmn high winds. Am 8 ma (25 Rt) wide gap had alloed
24 water from the higher No . 1 swamp to dmin into the lower No. 3 swamp. Three fourths oe

S25 the bottom of the No. 1 swamp) was left exposed and drying. Thie No. -2 swamp, left wiou
26 a water supply, receded to one fifth of its former size (~maficld 1979).
27
28 Contaminatin to the three ponds as at result of the overflows are as follws:
29 Pond No. 1 contminationt levels measurfed from 4,000 to 20,000 c/rain, and one area to
5O 80,000 c/mm. A small area int the ditch entrncee to the swamp measured 9-5,000 c/mn.
31 Very little radioactivity was found on new algae ink the bottom of the pond
32
33 Pond No. 2 contamination levecls ranged from 2,000 c/mmf to 6,000 c/mmf with afw
34 spotty areas ranging to 15,000 c/mmn. Tumbleweeds taken fromn areas of soil averaging
35 6,000 c/mmn were found to conftain less than detectable radioactivi4ty with a GM! survey
36 me49. A gamma scan, however, showed trace fRe-ond-ALR-u

.37
38 Emposed ground surfaces in Pond No. 3 were loss than 1,000 c/min r-adicactivity.
39
40 Unpanned Release 200 WV 124 occurred prior to 1959. A dike break alloer
41 contamination to be spread over an area 9 m (30 ft) wide and extending approximately 30m
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1 (1,000 ft) to the southwest. The contarainated amc was refmodiated by turing the ground
2 over with a bulldozer (V/H 1991a).
3
4 Thr sapoiitl 300m.(6OOyd) of contominatod oil and 77,000 m3
5 (- -ydoord at the pond O 1991a). Provious to backiluing the ditch an
6 Pends 3, the surfae contamination levels were 3,000 c/mm in Pond No.
7 and the ditch and 1,000 c/ruin in Pond No. 3. The tipper 15 em-" (' .) of Pond Nc. 2 was8 removod to a 2.7 m (8 ft) deep borrow tronch alon theniobs f the south diko. 7hz
9 tronch was coycrod with 0.9 mn (3 ft) of soil and 0.3 mn (1 ft) of gravoYl. In addition, 0.3 i

10 (1 ft) of gfavel was placed over Pond Ne. 1 and 15 em (6 in.) otor Pond No. 2 anda
I1I nmbor of test plots were asphalted. In 1975, aftr the 216 S 16 pond coruplex was
12 baolcfdld with 0.3 mn (1 ft) of soil along tho edges and 0.9 m (3 Ri) in the contor, noe surfaco
13 contamination existod.
14
15 In 1980 and 1981, the surfaco was contaninated by docomposing Russian thistle,

n~16 growing ovor the original dikeo areas with Vi Actiit lovels fromt 300 to 1,000 epma beta
17 gamma.
18

* .19 A root tozia was applied to a number oftEtplt and+ t-- y U-. then sealed with
20 asphalt. Associated with this area are six 15 cmt (6 in.) radionude mnitoring wolls an
21 two 5 em (2 in.) moisturo wllc (WHO 991-a).

*22
23 2.3.5.1.5 216-8-17 Pond. The inactive 216-S-17 Pond is located approximately
24 1,1100 m (3,700 ft) southwest of 202-S Building. The pond dimensions are approximately
25 290 x 2 9 x 3 m(960 x96O x 10ft)(ige44*with atotaareaf aproxiately
26 85,00 m (920,000 ft2) ihw ban MPa N'rIi "I.,1 bfd
27

29
30 
31
32 The pond operation began in October 1951 and Nva-e @@ ah April33 1954. Approximately (1.07-x -- 9 1al)

20 k flqiswsewr

34 discharged to this pond. Until January 1953, it received the process cooling water and steam
35 condensate from ft S Plant Complex. After January 1953, the pond received
36 202-S Building effluent and the overflow from 216-U-0 Pond via the 216-U-9 Ditch.

30 lvl hsui 4sic #dd nth A tAPorm ~~Ssctdminodni h37

38 tht pododertio8beani-toR Th5 ond sstdac initite. Aril
39 __ ~ ~ ~ ~ ~ '

40
41yx gq s
42
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1 N4Vpandrlessaeasc atdWt thurni
2
3 The following sequience of historical events give a oe ompleeacon o prain
4 related to the 216 S 17 Pond.
5
6
7
8 Fdllowup infvestigation of an above nennal reading ont the 207 E8 Retention Basin Ill
9 chamber led to the discovery that gross aonsof coentamination were sent te, the 216 5 Vi
10 Pond via the process cooling water. Surveys of the 2116 S 17 Pond revealed-geneMl
11 contamination with a maximuma dose rate of 2 lh inclquding 35 mR/h at 2. 5 cmn (I in.) from
12 g rou nd su rface. Does e rat es up to 50Gm n /h incldin 18 mAV h boeth m aea surFed at 1. 5 mf (5S ft)
13 from the surface of the water at the 207 S Pond wore obseryed. Vegetation removed from
14 the pond gave doese nAes to 2.2 Rift including 80 niBh at 5 em (2 in.). Analytical results orf
15 this vegetaion revealed approximately 12 uii of bota ac"iit per gram of sample.

SApproximately 7-5%9 of the activity was due to rure earths, with onl a few percent ofth
17 activit due to Ru, Zr, or I.
181
1,A. Investigation of possible sources within the bilding r-evealed that the D 12 waste
20 eentrator he :m cil aM iold 1979).

23
24' Although the activity of the pocess coolin water dopped considerably folowing
25, replacement of the D 12 cooling coil, spor-adic increases were detected-by the 207 -S
26 Retention Basin montoring chamber. Ivestigation showed that a similar leak in the H 4 coil
27' existed. An attempt as made- to-pevent contamination of te ooingwtrb epn
28 . pressure on the coil at all timnes pending its rclomn ttenext scheduled shutadown. As
29 the coil rdpturo becamne worse, thsfieadgosamounts of contamination wereagi
30"' being discharged to the RANe swm.DAng a 3 day peiod, dose fates inreased from 20
31 to 200 mr/h at 5 em (2 in.) from the process cooling water- header, from 80 mat/h ineluen
32 40 niX/h to 250 m~th, including 70 ndt/h appoximately 1.5 fa (-5 Rt) above the water a
33 207 S Reention Basin, andi fromn appoximately 6 mwt/h to 700 mRh iclding 30mfh
34 15 em (6 in.) above the wate at the 216 8 1:7 Pond inet @4kwted 1979).
35
36 Dee§mbi12
37
38 Follow Haing eplacement othHIptthe ativity of the pocess cooling- wa-'L-
39 ,.,c.Pztv ciiywsstill evident, but was pobably clue to flushing-ef
40 the ontaminated line. A seious poblema was disoveed, hewevss, when wild fowl wer-e
41 obscrved feeding on the gossly contminated 216 S 17 Pond. A duck was killed onh
.42 swamp shwing at dose ate of; 100 mR/h on is srface. In an effort to keep fowl off the
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1 216 S 17 Pond colored ballons were anchorod around the swamp and a continuous
noisemaker was installed.T was appatly successfuli, sice no furthe b-irds- ere son.
igh dos: mtes wfeeobser.'cd on a partiu fann of ua-n:A io vegettion at tho 216 S 1-,

Pond. A dos: rate of 5 Il/h including 300 mit/h was measurfed at:7.5 cm (3 in.) fromn oet
mass of this materWa. in some cases, the vegetation was entangled in tumblewecds, which
could easily be spread outsie the swamp mra by windstorms (Mmxfield 1979).

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

el tirf La Lamth 1 -t etenmt to~ afe **wn teve en dfthau en to be discnargc
to the pond @Axfield 1979).

Solvent naphtha was hvtoduccd ifto the -2168S 1:7 Pond Wte in mn effrt to 1di
... gctationt and thius mfake the area less atmctie to wild fowl. The result of the ex-perimfent
couild not yet be evaluated piaxfield 1979).

Rcplacoment of the D 12 pot ePimted this soure of contmination of the 216 S lq

20 Ma95
21'

@*22 Sletnhthait the 216 5 17 Pond was discontinued when no evidence oe
23 vegetation MR1 could be found @Aficld 1979).
24
25
26
27 The Biology Section reommended the following methods to eminte vegetation at
28 216 S 17 Pond and thus diseoumge use of the Pond by wild fowl: copper sulfate add
29 the water; 2, 4 D spfayed over the Pond, and sodium chorte broadcast by had at the
30 pefpher-y ef the Pond. Those stops were taken as seon as possiblo and were ontinue
31 during the fal migratory peid. Surveys downwind of the Pond iiated that no detect
32 eentnndnation had becn spread by the wind (mxeld 1979).
33
34 Alia5t-I95
35
36 A leakin coil in the H 4 pot was detected ner the end of the month. Since the spare
37 was not yet completed, opetions in II - cnnu , ting to minimize leakage into th
38 eei by maintaining pressure on the oil at al times. Ths was not completely siecssfu,
39 however, as dose raes rse frm 25to 180 mR/h at 1.5 em (2 in.) from the util
40 header ad from 30 to 350 mR/h at (5 f) above the water At 207
41 Retention Basin Waxfield 1979).
42
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2
3 The look in the II 4 pot coil becamo worsc rapidly. Bofore the coil was blwAkd off,
4 se Wets mesz to 2 R'h ever the 20:7 S Retontian Basin and to 1 W1h at 5 em (-2 in.) from
5 the utlity outlot header. Replaeement of the II 4 pot elimainatod this ats ft sourc of futL
6 contan~ation going to the 216 S 17 pond, but another leak in the D 12 pot coil was
7 discoverod Ltz in the month jtxflcld 1979).
8
9
10
11 Conaination survcys aoeund the 216 S 1:7 Pond indicate the contaminationrmas
12 roasonabl fixed. Dono rates at the Pond edge wore as high as 1,500 naadsih suffaco, whc
13 is comparablo to provious- suv rst. No contaminationt was detected at the tomperr
14 fence isolat the new undergrnund swamp proejoot (Maxficld 1979).

16
17
18 The 216 5 17 Pond was bypassed on the 15th of the month and minor constmotion
19 ferocs Filled the oflginal Pond. Thc 207 S Uctention Basin was bypassed and bacl~dbd
20 dufing cuaont soheduled zhutdown @tfiold 1979).

22 The pond was retirod when the radimnudido invontouy in tho sediments oxaccd
23 proncrfibed limits. The pond was deactivated by plugging the pipeline to tho unit norfth ofth
24 216 S 5 Crib and covering tho unit with 0. 17 to 1.2 m (0. 5 to 4 ft) of storilo, coarseblc
25 sand. The vogetation inyer beneath the fill trapped 90 % of the radioactivity (Mzxffildl 19:79).
26 In Apri 1982, areas whor backfill measured 0.17 mL (0.5 ft), eontami~natod Russian thistl
27 containing levels uip to 4,000 c/in beta gammfa existed. Trho southeasttom porioen of the
28: pond whoroe fM was 1.2 mn (4 ft) had radioactivity levels up to 1,500 c/min beta gamma from
29 windblown RussieA tistle. Trho effluont was reruted to the 216 S 5 Crib. !Ic unit hasq
3O beon stabilizd and has approximately 21,000 m2 (31,000-yd3-) of eontaminatod soil and
31 95,000-m!--(11O0O-yd2) of ovorburden soil. In the early 1970s when contamninated wod
32 wore obscrved in the anne, tho unit was seeded with Siio whcatgrass to compoto withth
33 Russian thiatlo. Trho Russian thistlo was romoved and buried in a 4.6 xz 23 mn (15 3E 75 ft)
34 troneh loonted within the radfiation zeno.
35
36 2.3.5.1.6 216-S-19 Pond. The inactive 216-5-19 Pond is located approximately

38

40 it
41
42
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1 The pond was-epened- o igAn February 1952 and elMseds tp9pc ng
2 4wstein October 1984. A total of 433,0. xt .'L (3.51 io gal) of liquid waste
3 were discharged to the pond. Until December 1954, the pond received effluent from the
4 222-S/SA Laboratory ventilation cooling water and miscellaneous wastes from laboratory
5 hoods and decontamination pond via the 207-SL Retention Basin. From December 1954 to
6 October 1955, the pond was inactive because the radionuclide concentration in the 207-SL
7 Retention Basin liquid waste was above the prescribed disposal guidelines (MC M, 9
8 The building effluent was rerouted to the 216-S-20 Crib. After October -98- , the pond
9 received ventilation cooling water and miscellaneous wastes from laboratory hoods and

10 decontamination sinks in the 222-S Laboratory via the 207-SL Retention Basin. The
11 potential oxistzd for the disposal of hazardous chemicals; however, noe documontatien exis
12 to substantiate that this eve .s ,.,frd. S uspected disponod nidionudeidos inclulde 137Gr 90g

13 .iRtirand- H-EWHG4991-e pon wassaiMe n eddvt asi oe
14 1984u, and th wate werG 1991at) d tth26-6Cb(HC99A).14 I.9R4M iii4f 6&ffi u01 N

~~nM ,*~* MW L*k"~*

15
16 Nss
17
18 At one time, an arca one fifh the sizoe of the pond tronding southeast from the
19 disehargo pipe headwall was wet onough to produco aquatic. 4JatwnHe.. Birds and othzrf

S20 animal~s used the area as a feeding area and habitat (Moeinhardt 1979).
21

* 22 In Decomber 1953, sufface dose fates up to 200 mER/h wero dctozted at the edge of the
23 pend. Mud s-mplGs taG-n in Ju 1977 Antain-d 38 l0 9 -- LIn. In Mareh 1980, a
24 sutfaco radiologica survoy dctccted levels of eontamintationt up to 3,000 -Tm born gammua.
25
26 2.3.5.2 Ditches. A ditch is a long, open, unlined excavation used to transfer low-level
27 liquid wastes from process facilities to ponds (Figure 242-4). Three ditches exist in the
28 S Plant Aggregate Area.
29
30 2.3.5.2.1 216-S-10D Ditch. The reeently deaetivated-216-S-10D Ditch is located
31 approximately 439| m (4-,500i4 ft) southwest of 202-S Building, which it souree of
32 the liquid wastes (Figure 2 12). The ditch is 685 i m (2,250 ft) long and 1.83 m (6 ft)
33 wide and has a flow rate of 0.38 m3/min (13 ft/min) (Meinhardt d F o n 1979; and
34 WHC 1990§). T twgA Re

36 1
37 A V aste-sites 216 8 4P 11- 1and pa o 2 10 D -have been
38
39 MF~
40 b6
41 ' Tzd4 pfauatY4
42 f
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1 end f d d T p tditch ha stbariad,
2
3
4
5
6 The ditch began transferring wastes in August 1951.
7 0.c.1, 444 4 4 ) d In the past, 420 L (112 gal) of
8 hazardous waste salts in solution (sodium nitrite, sodium hydroxide) were discharged to the
9 unit. Discharges were received from the 202-S Building drains, funnels, process vessel
10 cooling water, and chemical sewer lines and also the 241-S Tank Farm, 211-S satienjMYtt
11 and 276-S dransi j J . Inadvertent dumping of .............
12 NaqdtN solution to the chemical sewer seriously plugged soil at the terminus of
13 this stream, and the liquid level increased significantly. During the summer of 1955, 0.6 m
14 (2 ft) of "muck" was dredged from the bottom of the 216-S-10D Ditch to improve water
ir percolation in the ditch. The contaminated "muck" was buried in scooped out holes along
16 the sides of the ditch. The depth and location of each burial site is unknown (Maxfield
17, 1979). A number of excavations by backhoe across the 216-S-10D Ditch in 1971 showed it
18 to be free of contamination (Maxfield 1979). Until 1965, the unit received discharges from
19 chemical sewer lines, floor drains, funnels, process vessel cooling water, air compressor
;0 cooling water from 202-S Building, overflow from the 2901-S-901 Water Tower, drains from
21 the 241-S Tank Farm, station drains in 211-S Vave Hduse, and floor drains from the 276-S
22 Solvent Handling Facility, and transferred this discharge to the 216-S-10P and 216-S-11
23 Ponds (WHC 1990q. Sinco Octobor 1984, the unit has been used as a treneh because
24 216 S 10P Pond was stabilized. No dangerous wastes have been discharged to this unit since
25' February 1987. The 216-S-10D Ditch stopped receiving waste on October 1, 1991
26 (Appondix H; Exhibit 3). Well 299 W26 11 has porched water at approimately 38-m
27 (125 ft) Meow the ground surfazo near the ditch. liadionudlides susPe-tod to have been
28' disChgd to th- dh inlud - A - 7Purnd RuAttal
2Q 8,580,000 = (2.28- x 1 gal- of wast wero disehargd into this unit from -ebm9' 195
30 Deemfber 1988 with additions of 1.031 * 109-7L'mo from October 1989 to Maceh 1990
31 (WHG199).
32
33 n
34
35 The nl mdicactivity found in the ditch and ponds during the March 1, 197
36 inspection was associnted with Russian thstl that had blown into the dith and pcnds from
37 thenearby2l6S 17 covored pond. The radioactiity ragod to a mimum of 2,000
38 beta gamma activity (Maxfiold 1979).
39
40 Tho ditch is unlined and a pertion rmains uncoverod. This unit has been parti
41 stabilized. it contains approximately 2,200 m 9(290-yd!) ef eentaminated se
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0 1 (RIC 199 ia). Radiological surveys are still nehaduled for the covered seeftion of the ditch.
2 Soil and vegotation samples will aso ccntinuc to be sampled (WHC 1988e).
3
4 2.3.5.2.2 216-S-16D Ditch. The inactive 216-S-16D Ditch is located 1,670 m
5 (5,470 ft) southwest of the 202-S Building-(Figure-2-41-). The ditch dimensions are 94

6 59 x1.2x 09 (490- 70 x4 x 3ft) with a2:1 side slope. A ih hi arcd

9

10

12 The - A
13 total of 4(1.1 x gal) of liquid waste was discharged to this unit.
14 Until June 1967, the ditch received process cooling water and steam condensate from S Plant
15 and transferred it to the 216-S-16 and 216-S-17 Ponds and the 216-S-5 and 216-S-6 Cribs.
16 From June 1967 to July 1967, production operations were shut down, and S Plant Complex
17 was put on standby. After July 1967, the ditch received condenser and vessel cooling water
18 from concentrator boil-down operations in the S Plant Complex. Nitrate is suspected to be
19 present at this unit (WHC 1991a). Removal of the 216-S-16 Pond and ditch system from
20 active service began in May 1969. This work was prompted by several releases over the
21 years including 3. 3  70 g of plutonium.

9 22 .l e n o ti s 2, 0 2 ( , 0 d +23 The ditch has been stabilized and backfilled and contains 2-00-mi-(2;-700-yd-)-ef
24 eentnmiatcd soil nnd 770 m3 (-1999-2 1 of overburden soil (WHC 1991a).
25 
26 N l nd sers id t s
27
28 2.3.5.2.3 216-U-9 Ditch/UPR 200 W 139. The inactive 216-U-9 Ditch is located
29 approximately 600 m (2,000 ft) west of the 241-S Tank Farm-figure-2-14). The ditch is
30 Y-shaped with an eastern fork and western fork (Plate 1). The ditch dimensions are 1,100 x
31 2 x 2 m (3,500 x 6 x 6 ft) with a 1:2 slope. The unit originally connected the 216-U-10
32 Pond and the 216-S-17 Pond. In 1973, four trcnchcs approxiniaty 1.2 m (4 ft) deep were
33 dug a intervala acrosa the orignal ditch to assess the levels of radiation ocntamfinatfion. NO
34 mdioactiv was found (Maxficld 1979).-A new ditch was dug later incorporating the first
35 152 m (500 ft) of the original 216-U-9 Ditch and then running somewhat west of the original
36 route (WHC 1991a). No contamination was found in the first 152 m (500 ft) of the ditch
37 during this construction (Maxfield 1979). The ditch is now cut into the side of the 216-S-
38 16D Ditch, which went to the 216-S-1 Pond. s k

41 
0742 ps
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2 (Mxil 99.Te etfr a ee uTs-dith-what-is-new-4Phe east baneb
3 fork) became contaminated in September 1953 and was covered in spring 1954 with 0.6 m
4 (2 ft) of clean soil. NTh contaminatisa wis designated UP. 200 W 139. documented
5 source for the contamination has been found regarding the level of contamination. The unit
6 has been released from radiation zone status.
7

9
10 The wastes thiat flowed through the 216 U 9 Ditch criginated from the 216 U 10 Pend.
11 The 216 UJ 10 Pend is physically within the U Plant Aggregate Area and is addressed inth
12 U Plant AAMS1R.
13
14 2.3.5.3 Trenches. Trenches are unlined excavations used for disposing material from the
15 process facilities by infiltration into the subsurface. Quantities are usually limited as
1'6' compared to cribs or ponds (Figure 2-42-1-). All of the trenches are inactive and are
17 backfilled. Normally, trenches are backtiled follewing use.
18
19- 2.3.5.3.1 216-S-8 Trench. The inactive 216-S-8 Trench is leeated-adjacent to the east
4,. side of the 241-SX Tank Farm and has dimensions of 31 x 18 x 7.6 m (100 x 60 x 25 ft).
21 Th nti srune by aligh * hi barricade+ th also encmpasse the~' ' 6-S 0 n

23 acua aea Ter arqaspsrac rda4$ cmimnaSn warnin sigs ur4unigthe
24 iA

26- The trench was built in November 1951 and retired in February 1952. The trench
27 received 40Q0G-k44,q x 4*L (2.6 x 106 gal) of unirradiated ust4r startup waste from
29' 202-S Building. The only inorganic waste constituent suspected in the waste was nitrate.-
29, The dinuides suspeted - Gsrnd- u-(WH 99h The trench was
30 retired when the discharge of startup waste to the unit was completed. The trench was
31 deactivated by removing the aboveground piping and backfilling the unit (WHC 1991a).
32
33 X" -"01
34
35 2.3.5.3.2 216-S-12 Trench. The inactive 216-S-12 Trench is northeast of 202-S
36 Building (Figure 2-4-)d d

41
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1 The unit was constructed in July 1954 to receive approximately *O;O99O@g4 L
2 (20 999-18,i00 gal) of flush water containing ammonium nitrate from the 291-S Stack
3 Complex. The trench was retired when the flush of the 291-S-1 Stack was complete, also in
4 July 1954 (WHC 1991a). This trench was deactivated by removing the abov&eground piping
5 and then backfilling. ThG auspeeted dihr isotwpos arc 137srPRt-sand- %8r-The

6 enly inorganie assumed tc have boon di I mium nitt. In all probability
7 tit an be .... v.d Rem the stawa Of a nd4tizn Znc (WUC 1991a).
8
9 The UMa 200 W ae 3 is a dupeate pf this trcah hstery (WIIC 1991a). This trenh is

10 incudcd in thc LA.RA Progrm. V

12 cd frdetitn (WHC C99a)
13
14 2.3.5.3.3 216-S-14 Trench. The inactive 216-S-14 Trench is located approximately
15 390 m (1,300 ft) south of .0 202-S Building and has dimensions of 31 x 2.4 x 1.8 m (100 x
16 8 x 6 ft)-Figuwe-2-4-).
17 tfad in th
18 __

20
21 The trench w-atebinin December 1951 and elese-am i A.,vI
2 in January 1952 (WHC 1991a). The trench received n76,000 L (k20,000

23 ANy o ntaminated (unirradiated uranium) MIBK from the initial test runs in the
24 202-S Building. The unit was retired when discharge of MIBK was completed, and it was
25 deactivated by removing the above ground piping and backfilling the area (WHC 1991a).
26 The unit was investigated with core drilling in February 1971. There was a strong odor of
27 MIBK from the samples taken, but no radioactivity was found (WHC 1991a).
28

S29 _ -
30
31 2.3.5.3.4 216-S-18 Trench. The inactive 216-S-18 Trench is located northeast of the
32 241-SX Tank Farm-figue-2--1-). The trench dimensions are 38 x 4.6 x 3 m (-1-22 x 15 x
33 10 ft). e ts and the arap is mdertl veg d Theafil

36
37 The trench was built and retired in October 1954. This trench was a steam cleaning pit
38 for radioactively contaminated equipment and received vehicle decontamination waste.
39 Research strongly suggests that solvents, and in particular chlorinated solvents, were used in
40 the cleaning process. The trench, which was deactivated by backfilling, was retired in the
41 same month that vehicle decontamination was complete (WHC 1991a).
42
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1 In October 1972, this trench was excavated and the radioactive objects found in the
2 trench were taken to the 200 West Dry Burial Ground for burial. The objects included some
3 2 cm (34 7in.) piping, one lab sink, and approximately 1.5 m3 (12-yd! ,tof soil.
4 The unit was then released from radiation zone status.
5
6 N 4M
7
8
9 2.3.6 Septic Tanks and Associated Drain Fields
10
11 &wde tanks af used tc Uat safftar waste water; hcwzvcr, somc of theanse a y
12 be ccntaminated.
13 There are two septic tanks ad ea y binA g A. e e
14 this rcpcrt, and nl oeothunthaan octddrin -field, A sanitary crib is also
15 discussed in tis sectien.
16
17 MPtr44

19 nIla s coucd 4e fZundQ

2g

23, (92Tgkdy)(H 91)
24
25' N nlne eessaeascae ihti nt

21

27 2.22 607-WZate I ticT andewt 4ri il.Ti nti oae prxmatey5

272

30
31 T01 Ot bee iine44. trtR
32b Mu l
33 19b
34
35 1 unMane sE ICO
36
37 3 4a approximately 4 m ( )w'

39
40 sbts
41
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2

4
5 NO 01,ne ecse r so te ht
6
7 2.3.6.1 2607-W6 Scptie Tank and Tie fild. The 2607 W6 Septic Tak began receiving
8 nonhazardous, nonradi active sanitay waste water and sewage in 1951. The tank is
9 eurrontly reeeiving waste at a fate of 31.8 m2/day-(1,28-34day) and has an assoiatedt

10 field (DGfl'RL 1992). A tie fold is usually a horringbono arrangement of pipe usedfo
11 dintribut waste. Refer to Figure 2 13 fcr the location of this waste management unit.
12
13 2.3.6.31 2607 WZq Septic Tank. The 2607 V/Z Septic Tanik began receiving nonhazardous
14 and nonradiopotive waste liquid such an sanitary wastewater and sewage in 1944 and is
15 crently active. The unit receives an estimated volume f 22.6 )efw
16 and has an annociatod dra fold. Refer to Figure 2 1 for the location of this waste
17 management unit.
18
19 2.3.6.3 Sanitary Crib. The sanitary crib was constructed in 1911 and is activP and

S20 receiving nonhazardetus and nnmdioactivo sanitay waste water froma the 241 SX:701

d22 the soutiwest cornr of the 2;41 EX Tank Farm (igure 2 8). ;Ec crib is about 23 x 7.6 mn
23 (75 xE 25 ft) and in oriented north south (Plato 1). It lies under the entrance to a gma-ol
24 parking area that has two ;-ents f the cr-ib rising throuigh it. The unit includes a dain

' 25 field. The estlimated rate of waste generation sent to the crib is 22.6 mft/day -798 yd~d -ef

27
28
29 2.3.7 Transfer Faciiies, Diversion Boxes, and Pipelines
30
31 Wastes wore tinnsfeffed, at the S Plant Complex through a systemt of control structwron,
32 divorsio5 bexes, pipelines, and valve pits (Rigues 2 11, 2 15, 2 16, and 2 17). Rot -)-
33 fgure 2 14 for the location of each unit. Those structures are cithor an uindergr-ound oi

34in plant enclosure contaiing jumnpcrs or valved mianifolds, which eniable solution transfr
35 via ppolinos betwoo vrosposses and storage facilities. Diversion boxon and receivig
36 vaults were designed to co-nt-ai leaksl~ f transfers and drainage from operations within the
37 unit. Transfer facilities included the following:
38
39 0 Volvo pita, which arc concrete stnicturo usually located withi a tank foaa
40 housing the vaves associated wit tasfer btweentak
41
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1 * Diversion boxes, which are conete structures containing several pipes to divert
2 waste from waste gencmating and stomagc fiaciites to treatent, storage, e1
3 dispesg 4aeilifef
4
5 0 Control structures, which are concrete enasements with a manhole cover houisi
6 a large Y or T valvo or wok uased to divert or regulate waste flow te vanoeus

8
9 Pipelincs include all proceess lines and enceascments. Proceess lines pass through the
10 aggregate area and ha.e been essentinl to the epcratlon of the S Plant Comple, the 211 S
11 and 241 SX Tank Fars an1eae waste management units. The pipelines are not waste
12 mnag eent un*"its- -.according to the TA Part-y Agrcment. They wrn be addressed in deti
13 under the HSED. Radiation emissions fromn an encasement (61W 216 W. 25) is the only pp
14 discussed as a specific faciity in the S Plant AAMSR. Process lines (trnfrlnso
4f5  proceess sewer lines) connect the mnajo prcs aiiis and vary from 3.8 to 76 em (1 112
16 to 30 in.) in diamecter. The pipe composition varfies from stainless steel, to steel, corae d
17 metal, and vitified or unvitriied clay, with a mnajority of the pipe encased by vitified clay.-
TB Nearl all pipe is located undergrouind, although some eleaed aboveground piping was
19 used-
20
ii Encasements are concrete enclosures designed to protect buried process lines. The
22 encasements vary in width depending on the number of lines contained. The base portion is
23 made of steel reinfred concrete that was fonnod and poured int place. Separate channeL
24 are sometimnes provided for each process line, and the lines are mised from the enceasemen
25' botom by steel spaers. Steel plate of various design was scaled in place over- the process
26 line channels to form a water tight seal. A steel reinforced ecncrete upper portin,--oi
T7- encasemaent lid, was then sealed in place to form a second water tight seal and further protect
28& the process lines. Riser pipes were provided to allow sampling of the encasement intenote

2 for eontaminatien that might result from process line leakange.
30
31 Eneasements protect multipl process lines running between 8, T, and U Plants and the
32 241 5, T, and U Tank Farms. Both abovoground and belowground pipig has been
33 remoived, as described in the applicable waste management units.
34
35 There arc four control swcteres, sbE diversion boxes, eight valve pits, and one pipe~e
36 encasement in the S Plant Aggregate Area. Refer to Figures 2 15 through -2 1:7 for examples
37 of a typieal contral structure, divers ,Pit.
38
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24
1
4
5 The unit operated from 1956 to 1976. The control box was built to divert the S Plant
6 Gemplex-process vessel cooling water and steam condensate to the 216-S-16 Ditch.Wj.
7
8
9
10
11 2.3.7.2 2904-S-160 Control Structure. The inactive 2904-S-160 Control Structure is
12 located southwest of the 241-SX Tank Farm-igure44). 4
13 g*auc kst . a

1

22 The structure operated from 1954 until its closure in 1976. The unit was built to divert
23 process vessel cooling water and steam condensate from the S Plant Complex to 216--17
24 pe 21-S-6. M or 216-S-16d Ponds (WHO 1991a). (

25

27
28

S2.3.7.3 2904-S-170 Control Structure. The inactive 2904-5-170 Control Structure is
30 socte su ndigof the 241-SX Tank Farn-dthge-244). The structure is
31 underground and made of reinforced concrete. The walls, floor, and roof are 25 cm (10 in.)
32 thick. It is approximately 4.9 x 1.5 x &04,m (16 x 5 x 11 ft). The structure extends
33 15 cm (6 in.) above grade and 2.9 m (9.5 ft) below grade. One meter (3 ft) of the weir's
34 south end is covered by the 2904-SA Sample Building. Piping includes one inlet and one
35 outlet pipe, both 716 cm (30 in.) diameter vitrified clay pipe (DOE/EL 1992§.9. This structure
36 contains low-level contaminated concrete and piping. The quantity of contaminated waste
37 has not been determined. There is less than 200 c/rain betalgammna smcear-ablc contnndAion
38 and lss than ,7 2i-h t -tal p 1ntratg nd nnpnC1ating radiation prasent AbI 1991a).
39 The Nira is protzated by feur mtal posts. Rt has ne chain bRicadc, wri signs,
40 mnument 4-ether- Cntirngl labe, but is stabivzed. The s-17c is a 41dri and is
41 apprmx ( in.) above g6ade in. m d. Thcf is novgaeta n at th ) unit, wih
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1 m uately 1.23 1.2 m (4 x 4 ft) site. The control struture is ncludcd in
2 HSP-
3

5
6 ( C9 )
7
8
9

10 2.3.7.4 2904-S-171 Control Structure. The inactive 2904-S-171 Control Structure is
11 located southwest of the 241-SX Tank Farm-figure-2-14). It is a below grade reinforced
12 concrete structure roughly 2.6 x 4.0 x 3 m (8.4 x 13 x 10 ft). The walls and roof are 25 cm
13 (10 in.) thick and the floor is 30 cm (12 in.) thick. The unit exteids 15 cm (6 in.) above
14 grade and 2.9 m (9.5 ft) below grade. Float wells are attached vertically to the north and
15 south outside walls. The float wells are 41 cm (16 in.) diameter metal pipes centered in
16 71 cm (28 in.) square concrete columns. Piping includes a 46 cm (18 in.) diameter vitrified
17 clay inlet pipe and a 46 cm (18 in.) diameter galvanized corrugated metal outlet pipe
18 (DOE/RL 1992§).
19
20 Radiation surveys, aiborne Fadimnulide monitorng, and visual inspections
21 routincly poffrmed. The unit onains low level contaminated concrete and piping. The
22 quantity of eontaminat waste has net been determined. Thet is less than 100 e n

- 23 betagamma smearnble eontr~tmnatior. and 20 wA/h reading at eontect wi wkon or. r oloed
24 window cut pie (flIC 1991a
25
26 The are is encircled by a light chaint barricade, and is marked with both surfact and
27 underground radiatin contamination warning signs, but no permanent nents. This
28 eetrol stuft is incuded in the HEED.
29

31 RNow Wpr0s a
32
33 y d r
34
35 2.3.7.5 240-S-151 Diversion Box. The inactive 240-S-151 Diversion Box is located north
36 of the 202-S Building-(Figure-2-14).
37
38 The unit was started in 1950 and elesed-b ba inMarch 1987. This
39 diversion box was used for transfer of low-We and high-level mixed waste solution from
40 processing and decontamination operations. Volumes wereM vaiable according to spccif
41 plant operations (WUC 1991a).The unit has been isolated and weather covered (DOE/RL
42 1992|).
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1 The 240-S-151 Diversion Box was the main diversion box for the S Plant Complex.
2 Wastes were transferred to the 216-S-172 Control Structure that diverted wastes to the 216-
3 S-16f Ditch, the 216-S-16g and 216-S-17 Ponds, and the 216-S-5 and 216-S-6 Cribs. The
4 240-S-151 Diversion Box also transferred low- and high-level mixed waste to the 216-S-7,
5 216-S-9, and 216-S-23 Cribs, and the 240-S-152 and 241-S-151 Diversion Boxes, and
6 interacted with the 241-U-153 Diversion Box. This structure drained to the 240-S-302 Catch
7 Tank.
8

10
11 2.3.7.6 240-S-152 Diversion Box. The inactive 240-S-152 Diversion Box is located north
12 of the 202-S Building and the 240-S-151 Diversion Box-figure-244).
13
14, The box was activated in 1977 and elesed-l a atn , in 1980. This unit was used
15 for the transfer of high-level waste solution from processing and decontamination operations.
16 It also received uranyl nitrate hexahydrate from the 240-S-151 Diversion Box and transferred
17 it to the 205-S Chemical Makeup Building. Volumcs re varabic according to speeific
18 plant eperaions-This unit has been isolated and covered (WHC 1991a).-This-unit-is
19 includcd in the Hanford R t. Prcgrmn.
20
21 NO W. r00 are 0 VhN,
22
23 2.3.7.7 241-S-151 Diversion Box. The active 241-S-151 Diversion Box is located northeast
24 of the 241-SX Tank Farm-(Figawe-2-44). It is a reinforced concrete structure with
25 dimensions of 17 x 3 x 5 m (56 x 10 x 17 ft). The diversion box transfers low- 4 and
26 high-level mixed waste solutions from processing and decontamination operations. Quantities
27 arc vaiablc depcnding en spific plant The unit interconnects the 240-S-151
28 and 241-SX-151 Diversion Boxes, and the 241-S Tank Farm (WHC 1991a).
29,
30 T The 241-S-151 Diversion Box received low
31 and high-level mixed waste from the 240-S-151 Diversion Box. The waste was transferred
32 to the 216-S-1 and -2 Cribs, the 241-SX-151 and -152 Diversion Boxes, the 241-S Tank
33 Farm, and the 244-S Receiver Tank and interacts with the 241-U-151 and 241-UX-154
34 Diversion Boxes. This unit was drained to the 241-S-302A and 241-S-302B Catch Tanks.
35
36 There are knree4f~ mown releases at this unit: UPR-200-W-20, UPR-200-W-51,
37 ,UPR-200-W-82 (WHC 1991a and possibly on: n r (istoical
38 Unplnnnd Release Fil). These releases are described in Section 2.3.10 and are summarize
39 below.
40
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1 The UPR -200 W 20 occurred during January and February 1953. Leakange from the
2 diversion bo* conaminatcd about 90 mr- (1,0O-ftZ) rouend the boxE. The niaturo of the
3 contamnination was unidentified but the area was covorci with gravel (WIIC 1991a).
4
5 The UPR -200 WN 51 occurroed on September 12, 1958, and rnvzlyed leakage fromn the
6 diversion boxE. The leakange eevcred a nafow stp of ground south of the diversion box,
7 across !Mt Street and Aou 90 mn (300 At) bcyond the rea fenco. There woro unknown
8 scurcos of bete and gamma m-diation mceasurcd at a maxifmm of 50 mlL'h witin 30 mn
9 (100 ft) of the boxE. T7he entamninated soil, &atumtcd with watfr, was tumo oveIF-.'r w.9ith -R

10 buldozor (WHCG 1991a). The unnamed unplanned release has an almost idontical
11 dosArption, but is dated September 15, 1953. It is )!kMy that this was the samoe incidcnt.
12
13 The UN 200 W 82 involvod spots of contamination rosulting from routine survoilinoc

O 14 traffic. This was detected on January 15, 1980. The spots of contaminationt were romovo
15 to the 213 WN 9 Burial Groeund (VJIC 1991a).
16

- 17 2.3.7.8 241-S-152 Diversion Box. The inactive 241-S-152 Diversion Box is located 30MZI m
r. 18 (90 ft) northwest of the 241-SY-102 if i Tank and east of 242-S Evaporator

19 (fte2 4).

20

21 The box was placed in service in 1977 and taken out of service in November 1980.
W 22 This unit was used for transfer of high-level mixed waste solutions from processing and

23 decontamination operations. The 241-S-152 Diversion Box received high-level mixed waste
~, 24 from the 241-S and 241-SX Tank Farms and transferred it to the 242-S Evaporator for

25 separation. Voluames were veaable according to specifie plant operations (V/HG 1991).
26 This unit has been isolated and covered and is icluded int the Hanferd and RG-RA Programn.
27
28 __

29
30 2.3.7.9 241-SX-151 Diversion Box. The inactive 241-SX-151 Diversion Box is located east
31 of the 241-SX Tank Farm-(Fa . This unit interconnects with the 241-S-151 and
32 241-SX-152 Diversion Boxes, and the 241-SX Tank Farm.
33
34 The box was placed in service in 1954 and elesed- Wferi i October 1983.
35 The unit was used for transfer of high-level mixed waste solutions from processing and
36 decontamination operations. Volumes were vfAiable accordinig to specific plant oper-ations.
37 The 241-SX-151 Diversion Box received high-level mixed waste from the 241-S-151
38 Diversion Box and transferred it to the 241-SX Tank Farm. This structure drained to the
39 241-SX-302 Catch Tank. This unit has been isolated and covered (WHC 1991a).
40

42
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1 Although no fadionuclidcs arc currontly identified as being prosent at this unit, thi
2 divercion box in suspected to have boon used to tranzfcr high level waste. This unit is
3 included in the Hanferd UCRA Program.
4
5 2.3.7.10 241-SX-152 Diversion Box. The inactive 241-SX-152 Diversion Box is located
6 northeast of the 241-SX Tank Farm-ffigtwe-2-44). This unit interconnects with the
7 241-SX-151 and 241-U-151 Diversion Boxes, and the 241-SX Tank Farm.
8
9 This unit was placed in service in 1954 and retired in May 1981 and was used to
10 transfer high-level mixed waste solutions from processing and decontamination operations.
11 Volumes were * acodn to speeific plant operains. The 241-SX-152 Diversion
12 Box received high-level mixed waste from the 241-40-151 Diversion Box{' transferred
13 it to the 241-SX Tank Farm and 211 5 Recoiver Tan and intonito with the 211 U 151 an
I 241 UN 154 Diversien Bexes. This unit drained to the 241-SX-302 Catch Tank. The unit
15 has been covered and isolated.
16

1Y7 RGRA-Pregrm.21to ugh ano dionuedes arasc curatld ti s ben rnn t hnuiti

21
22
23% 2.3.7.11 241-S-A Valve Pit. The 241-S-A Valve Pit is an active &eiit mageme nt
24 unfiistarted in 1952 and located between 241-S-101 and 241-S-102 - he11 Tanks
2 5 (Figure-2-14). The unit housed valve controls for transfers of waste solutions from
26, processing and decontamination operations. Quantities are-variable aeeerding to specifie
27 plant eperations. This unit can drain to either a DST-u -egr 8ST-sigE- tank
28 (WHC 1991a).
29--
30 Loak detection and air monitoring are porformed continuously with the 211 S Tanflk
31 Fam in whih this uni is located eVRIC 1991a).
32

34
35 2.3.7.12 241-S-B Valve Pit. The 241-S-B Valve Pit is an active y g
36 Whit started in 1952, and located between the 241-S-101 and 241-S-102 Tanks
37 (Figure-2-14). The unit housed valve controls for transfers of waste solutions from
38 processing and decontamination operations. Quantics arc variable according to specific
39 plant eperations. This valve pit can drain to either a DST-dfiifl or sI
40 iank(WHC 1991a).
41
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I Leak ictection and air monitorintg arc poformed cotfinuously wiftin the 241 5 Tantk
2 Farm in which this unit is located (WHC 1991a).
3
4 ®R Mss
5
6 2.3.7.13 241-S-C Valve Pit. The 241-S-C Valve Pit is an active waste unit
7 located between M 241-S-107 and 241-S-108 ig Tanks-(figre--14). This pit was
8 placed in service in 1952. This unit housed valve controls for transfers of waste solutions
9 from processing and decontamination operations. Quimtitics arc variable depending on plant

10 eperadeisr-This unit can drain to either a DST-dOu sel or
11 (WHC 1991a).
12
13 Leak detection and air monitoring arc porformfed continluously within the 24185Tn

.'~14 Farm in which this unfit is located (WHC! 1991a).
15
16

- 17
18 2.3.7.14 241-S-D Valve Pit. The 241-S-D Valve Pit is an active waste
19 located between 241-S-107 and 241-S-108 S1, he Tanks-(Figure-2-14). This pit became
20 active in 1952. The unit housed valve controls for transfers of waste solutions from
21 processing and decontamination operations. The pit can drain to either a
22 . or lST-g s nk (WHC 1991a).
23
24 Leak dztectiont and air monitoring erc perfermed conftnuul withint the 211 58 Tankc
25 Farm int wich tis unit is located (WIIC 1991a).
26
27 e
28
29 2.3.7.15 241-SX-A Valve Pit. The 241-SX-A Valve Pit is an active waste M EM unit
30 located between the 241-SX-105 and -4- 24CS4X-104 i f%Tanks of the 241-SX
31 Tank Farm-(Figure-2-44). This unit is assumed to have been activated in 1954 and
32 deactivated in 1980, but is considered active as defined by RCRA. This unit housed valve
33 controls for transfers of waste solutions from processing and decontamination operations.
34
35 Leak detection and ai rering are prfcnncd ecntiiucsl wihn the 241 SX
36 Farm in which ts unit is loae (WHO 1991a).
37
38 N 1paned reae at s
39
40 2.3.7.16 241-SX-B Valve Pit. The 241-SX-B Valve Pit is an active it-m
41 Mklocated between the 241-SX-105 and ig|-104 s j Tanks of the 241-SX Tank
42 Farm-(f4gure-2-44). This unit is assumed to have been activated in 1954 and deactivated in
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1 1980, but is considered active as defined by RCRA. This unit housed valve controls for
2 transfers of waste solutions from processing and decontamination operations.
3
4 Leeak detectien and air monitoring are performed condtinoul within the 241 SXTK
5 Fan in which this uni is lacatd (WHO 1991a).
6
7 u n e
8
9 2.3.7.17 241-SY-A Valve PitDiver4j %. The 241-SY-A Valve -t erin xs an
10 active waste ^iianagbMeM unit located south of and between the 241-SY-101 and 241-SY-102
11 POuM-el Tanks in the 241-SY Tank Farm-(figure-2-14). This pi+-vrso & xbecame
12 active in 1977. This unit housed valve controls for transfers of waste solutions from
13 processing and decontamination operations.

15 I123k detection and air monitoring arc pcrfcrmed continuouisly within the 241 SY Tankl
16' Farm in which this unit is loonted (WhOG 1991a).
14,
18

20 2.3.7.18 241-SY-B Valve- Zit-fisi . The 241-SY-B Vave-P-Dfiv Bs an
21 active waste g unit located south of and in between -Tala-th241-SY-101 and
22 241-SY-102 Doub-she..T..ks in the 241-SY Tank Farm-(Fige-2-14). This pit-d4iverii
23 §,x became active in 1977. The unit housed valve controls for transfers of waste solutions
24 from processing and decontamination operations.

26 Leak detection and air monitoring arc performod continuou*l withn the 211 SY Tani:-
27 Fam in which thi unit is located (WHO 1991a).

2$
30
31
32 2.3.8 Basins
33
34 Retention basins were used for intermittent storage of liquid waste before it was
35 transferred to ponds, ditches, or cribs. There are two retention basins g. ThePn
36 A gArea.susTsd in this sessin.arho n gu
37 2 2 RC6.i-- At37 M Ee Rccrt ,-gre 18 fc ai oain n oFiguro 2 19 for a diagram of a tVjcn
38 rotentien basin.
39
40 2.3.8.1 207-S Retention Basin. The 207-S Retention Basin, also referred to as the 202-S
41 Building Retention Basin, is- a concrete structure with a volume of -320-x-10
42 3,22, L (850,000 gal) and a surface area of approximately 430 m2 (4,600 ft2)
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1 (Fir2-17 The basin dimensions are 40 x 40 x 2 m (130 x 130 x 8 ft). The walls of the
2 concrete structure are approximately 25 cm (10 in.) thick and the floor is 20 cm (8 in.) thick.
3 The system includes approximately 610 m (2,000 ft) of 61 cm (24 in.) diameter vitrified clay
4 pipe that is used to convey wastewater to and from the basin. The ci d
5 ofte ai wr filld> withj dirt to preent * co r'* ns'a.I un 95th o
65 7
7T
8
9 The basin received low-level Wo4wastes such as process cooling water and steam

10 condensate from the 202-S Building from October 1951 through April 1954. The wastes
11 were then discharged to the 216-S-17 or 216-S-16 Ponds.
12
13 There are three unplanned releasesUP - U U0 014 associated with the unit due to leaks in process vessel coils in the 202-S Building. These
15 leaks released radioactivity into the basin from late 1952 until spring 1954 and are discussed
16 in Section 2.3.10. The site unit is ineluded in the TISPI.
17
18 2.3.8.2 207-SL Retention Basin. The 207-SL Retention Basin, located approximately 61 m
19 (200 ft) east of the 222-S Laboratory, is also referred to as 222-S Laboratory RetentionC- 20 Basin Tm e x x. Ted

W 2 bai otisto9,00L(500gl pct optets~ tat alkw b44 olet
23 W~an sam ng prinrto dicag. l 7ft) hain m nfen on tp6 hewlsli h
24 perimekt' oftemi DOjL19
25
26 The basin is currently operational and has received wastes since February 1952. Until
27 1954, the unit received low-level wastes such as ventilation cooling water and miscellaneous
28 wastes from laboratory hoods and sinks in the 222-S Laboratory. These wastes were then
29 discharged to the 216-S-19 Pond. The basin was inactive from December 1954 to October
30 1955 due to exceedances in radioactivity levels. The basin new roocives similar wastes as i
31 had eginally hewevor, it now discharges to 216 26 Crib. Liquid ifluentpina
32 analysys is prfprm.d weelly and r esults are comp esited i hnntMY.g spec fic nf33 

E ll~ .~k iroe

40
41 SL AT429W42
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1 &U#A ,
2
3
4 2.3.9 Burial Sites
5
6 Soi *vsc ectd by the eperain faciitis at the Hanford Site have routinel
7 boon disposed in designated shallow land burial tronches. Thoe burial tronches have oo
8 constniztcd in groups rzfcrroed to as selid waste burial sites (Last et at. 198S). Szlid wastes
9 wore packaged in cardboard boxes, weod boxes, stol4 drums, concrete burial vaults, or otho
10 eontainer. Iniialy no attemfpt was made to segregate these wastes as to type or level e±

12
13 Waste placed into these trenches ore covered with a mfinimutm of 2 mn (8 At) of soe

M*,4 backfill as needed. Wide bottom or. industrial trenches mnay be as deop as 15 mn (50 ft) and
15 from 4.9 mn (16 ft) to more than 30 m (100 ft) wide at the botom. T-rench slopes are usualily
16 1:11.5 to avoid sloughing. if vehicular actiity is required in the trench, the bottom o e

-1.7 trFench is eovered with several layers of crushed gravl4. This layer also provides a basefo
,18 staeldng waste. AR waste is ziter boxied, drummed, or self contained (i.e., equipment). -A

19 wide bottom trench is baelkded when, dirt motg equipment is available, usually When less
QO0 than 100 linear At of stacked waste is in the trench (Last et al. 1988).
21
22 There are two solid waste burial eisE~nthe S Plant Aggregate Area.

23 Wj afi 0 .1M,-i

,4
25 2.3.9.1 218-W-7 Burial Ground. The inactive 218-W-7 Burial Ground is located near the

-26 222-S I aboratory-04gure-2 4.r-ndk2i;t'i s made of carbon steel with one
4g7 coat of hot coal tar enamel, is 4.3 m (14 ft) deep, and rests on a 0.3 mn (1 ift) concrete

28 foundato The unit has a dome and vent structure that extends 3.2 m (11 ift)
'29 to the suract
30 t<~r~ ~> &
31
32
33 W. UMs e t i Plan It received a volume
34 of approximately2.39602 7 Br GrOnYdThe consisting of dry, packaged laboratory and
35 sample waste from the 222-S Laboratory. The isopes theught to be present are JGosn
36 2i'Rur!?fWG499
37
38
39
40 2.3.9.2 218-W-9 Burial Ground. The inactive 218-W-9 Burial Ground is located directly
41 east of the 241-SX Tank Farsurfatcee-2O). The burial ground is designated by four corner
42 posts encompassing an area of 41.8 x 297 m (137 x 975 f.) and received 490 me (640-ye
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1 of waste. There is no available information on the actual size of the burial
2 ground (DOE/RL 1992b).
3

8 u c i waste ine duZjrindSptm r. S9g4 warnin cofundsrgrund

9 radiation contamination else surround the area. The unit was interim stabilized in 1991 with
10 sand and gravel. The surface is approximately 0.46 m (1.5 ft) above grade. There are no
11 vents or vegetation in this area.
12
13 deessat h.
14
15 Unplanned release 200 W 109 did occur directly above the 218 W 9 Burial Gronin
16 1969.

- 17
18
19 2.3.10 Unplanned Releases
20
21 Fory flve unplanned releases m included in the S Plan Aggregate Aea. Th

V 22 locations of these unplanned relcases are showna in Figure 2 22. Any of the releases are not
23 included as independent units in the T-A Part Agreement because they arc closely associate
24 wit oxisting waste management units; these unplanned releases and their asseciated wast
25 management units arc addressed together int this study. Table 2 6 summa~zes the Intow
26 information for each unplanned release and, where applicable, lists the waste managemaent
27 unit to which it is related. Most of the informfation available for the unpanned reeases is
28 derived from the WIDE sheets ("41C 1991a).
29
30
31 2.3.11 Potential Wast: Sitc
32
33 No new potential waste management units have been identified in the S Plant Aggregate
34 Area. Discharges of steam condensate to the soil column de occur at several locations along
35 the steam transfer line; however, no contamtinants are associated with this discharge. These
36 discharges mnay provide na means to moebilize contamiinants in adjacenft waste management
37 anits7
38
39
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1 , UNpN n Lees
2
3

5
6
7
8
9

12

13

~15

1L7
18

19 2.4 WASTE GENERATING PROCESSES
C20
21 This section describes the feed preparation, solvent extraction, solvent recovery, and

'12 waste treatment and disposal process that occurred at the S Plant Complex from 1951 to
23 1967. Table 2-7 summarizes the available information concerning the waste streams
24 produced within the aggregate area. The chemicals or radionucides that are known or
25 suspected to be present in the S Plant Aggregate Area waste streams are listed in Table 2-8;
26 Table 2-9 lists the chemicals used in the 222-S Laboratory; and Table 2-10 lists
27 radionuclides, organic and inorganic chemicals disposed at S Plant Aggregate Area waste

s d management units. These lists have been compiled from inventory data, sampling data, and
g9 process descriptions.
30
31
32 2.4.1 lIEDOX Process Overview
33
34 As part of the mission at the Hanford Site, several processes were developed to
35 separate uranium, plutonium, and their fission products from irradiated uraniumAlugs-,s
36 In 1951, the EDOX process replaced the existing bismuth phosphate process because of
37 lower costs, improved dfuhtt and enhanced recovery of uranium and plutonium.
38 The REDOX process, used between 1951 and 1967, was a solvent-extraction process that
39 extracted plutonium and uranium from dissolved fuel into a MEK solvent (DOE 1987).
40 This process was carried out in the 202-S Building where irradiated uranium ges-N
41 Ti sefrom the 100 per r were ti, slin in numerous waste streams
42 and relatively pure product streams. The sigetly acidic waste streams contained fission
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1 products and large quantities of aluminum nitrate that were used to promote the extraction of
2 plutonium and uranium (DOE 1987) in the REDOX process. The wastes were neutralized
3 and stored in tanks, or disposed in cribs, trenches, ditches, or ponds that leached wastes
4 directly into the soil column. Product streams were directed to other processing facilities.
5 The REDOX process was designed to recover at least 98% of the uranium and plutonium
6 from the irradiated slhgs-W. With the exception of the feed preparation and dissolution
7 processes, which operated in batch, the REDOX process was continuous.
8
9 The solvent-extraction process was based on the preferential distribution of uranyl

10 nitrate and the nitrates of plutonium between an aqueous phase and an immiscible organic
11 phase. This process is described in greater detail below; however, the descriptions generally
12 exclude mention of water or water vapor that was present in many of the process streams.
13
14 2.44- Feed Preparation
15
16 The first step in the REDOX process involved preparing the uranium
17 ; ,',(brought from the 100 Area reactor# by rail) for processing. IN roducts
18 resulting from the fission of uranium and plutonium were a function of the time of
19 M- 7and subsequent "cooling." The "cooling" period ranged from 40 to

c_ 20 90 days and allowed the short-lived (half-life less than 1 day) radioactive isotopes in the
21 uranium slugs to decay to negligible radioactivity levels. Approximately 100 short-lived
22 . radioactive isotopes, or fission products, were present in irradiated uranium during
23 "cooling." About 20 of the short-lived fission products had yields above 19%. Longer-lived
24 fission products that may have been present in the process streams (in approximate order of
25 abundance) included various isotopes of americium, curium, neptunium, ruthenium, rhodium,
26 zirconium, niobium, cerium, praseodymium, krypton, strontium, yttrium, cesium, tellurium,
27 barium, lanthanum, neodymium, and promethium. Impurities found in the uranium metal
28 that may have been present in small quantities throughout the separation process included
29 carbon, nitrogen, iron, silicon, and trace quantities of cobalt, zinc, potassium, copper,
30 aluminum, cadmium, and boron.
31
32 The irradiated uranium slugs were removed from their aluminum alloy jackets
33 (aluminum, silicon, tin, iron, copper and trace magnesium, manganese, and titanium) by
34 immersion in a solution of ModiKnhydrOx2; (NaOR and sodium nitrate (NaNO). This
35 process produced an aqueous coating waste stream, containing sodium aluminate (NaA1O2),
36 W i W(NaN OA, NaNO3, NaOH, sodium metasilicate (Na2SiO3), and small amounts
37 of uranium, plutonium, and fission products. This stream was directed to the 241-S Tank
38 Farm. Aluminum oxide (A1203)-many fffihave precipitated if the ratio of NaOH to
39 aluminum was low. Ammonia (NH3) and hydrogen (H2) gases were also emitted.
40
41 After the uranium slugs were removed from their jackets, they were rinsed in
42 d IHNO) to remove residual alkalinity. The rinse water, containing small amounts of
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1 uranium and plutonium, was also directed to 241-S Tank Farm. The uranium slugs were
2 then dissolved in HNO3, creating a metal solution containing primarily uranyl nitrate
3 (UO2(NO 3)2) and oxidized plutonium (MI or IV) as soluble nitrates. Uranyl nitrate
4 crystallizes as U0 2(NO3) 2o6H20 or (uranyl nitrate hexahydrate), so the dissolved metal may
5 occasionally be referenced as uranyl nitrate hexahydrate solution. The off-gases, primarily
6 nitrogen dioxide (NO2) and nitrous oxide (NO) with lesser amounts of HNO and water,
7 were put through a condenser, where the HNO3 and water were condensed and returned to
8 the dissolver tank. The returning condensate served to scrub NO2 and NO from the exiting
9 gaseous phase. The remaining gaseous effluent that was not condensed or scrubbed was
10 passed through a "silver reactor" to capture the toxic volatile radioisotope of iodine (1311) by
11 reaction with silver nitrate (AgNO3) forming silver iodide (AgI). Off-gas from the "silver
12 reactor" was passed through fiberglass filters to remove radioactive particulate and was then
13 discharged to the atmosphere through the 291-S Stack Complex.

15 The metal remaining in the dissolver tank solution was next treated with sodium
16 dichromate (Na2Cr2O7) to oxidize the plutonium to the VI valence state (the uranium already
17 existed in this state as uranyl nitrate). Concurrently, the fission product of ruthenium was
18 oxidized with potassium permanganate (KMnO4) to form the volatile, ruthenium tetroxide
19 (RuO4), that was removed by sparging with air. The off-gas was scrubbed with caustic,
20 resulting in the formation of di tx Na2 RuOJ. The scrubber bottoms
21 were disposed with other wastes in the 241-S Tank Farm. The ruthenium was removed
22 because it was the primary contaminant in purified plutonium and uranium streams.
23
24 The manganese dioxide (MnO2), precipitated from the reduction of KMnO4 with
25 chromic nitrate (Cr(N0 3)3), and a filter aid (an activated clay containing mostly silicon
26 dioxide [SiO2J and A12 03), carried away the adsorbed fission products of zirconium and
27 niobium and was separated from solution by centrifugation. The centrifugation cake was
28 dissolved with a ferrous sulfamate (Fe(NH2SO 3)2)/HNO3 solution and was slurried and
29 pumped to the 241-S Tank Farm. This dissolved cake contained inorganic ions (.H 2SO93,
30 NOU4, Fe+++, Mn++) and small quantities of uranium and plutonium.
31
32 The metal solution (containing uranium, plutonium, Na2Cr2O7, HN0 3, and potassium
33 dichromate [K2 Cr2O7]) was adjusted to an acid-deficient state by addition of NaOH; this
34 ensured neutralization of the solution when it contacted acidified methyl isebutyl kewtno
35 (eemmenly refeed te-as-MIBK) in the subsequent process.
36
37 The metal solution then went through several solvent-extraction cycles, as necessary, to
38 achieve the desired uranium and plutonium purity. These solvent-extraction cycles resulted
39 in three aqueous phases containing essentially all the plutonium, all the uranium, and the bulk
40 of the fission products.
41
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1 Waste streams generated by the feed preparation process include both gaseous and
2 liquid/solid wastes. An off-gas stream containing radioactive iodine (1311) was generated by
3 the dissolvers, treated in the "silver reactor" to remove the radioactive iodine, filtered
4 through fiberglass filters (Filters A-4, B-4, and C-4) to remove particulate, and discharged to
5 the atmosphere through the 291-S Stack Complex. Off-gases were also produced at the
6 oxidizer. These gases, which contained radioactive ruthenium, were put through a ruthenium
7 scrubber to remove the ruthenium, filtered through the J-1 Fiberglass Filter to remove
8 particulate, and discharged to the atmosphere through the 291-S Stack Complex. The
9 gaseous wastes discharged to the atmosphere contained essentially no radioactive particulate

10 matter or ruthenium and little radioiodine. Volatile radioisotopes of xenon and krypton may
11 also have been present.
12
13 Liquid and slurry wastes generated by the feed preparation process included the coating
14 removal solution, the acid flush from the dissolvers, the dissolved or slurried centrifuge
15 cake, and the ruthenium scrubber solution. Al of these waste streams were considered to be
16 high-level radioactive wastes and, with the exception of the ruthenium scrubber solution, all
17 were sent to the 241-S Tank Farm via the 240-S and 241-S Diversion Boxes. The ruthenium
18 scrubber solution was sent to the neutralizer one or two times a week, where it was used to
19 help adjust the acid deficiency of the metals solution.
20
21* Waste management units that received process wastes included:
22
23 0 241-S Tank Farm
24
25 * 291-S Stack Complex$
26
27 - A 4, D4, C 4, ad 3 1 ibcrglasa iltcrp.
28
29
30 2-.4 . First Extraction Cycle
31
32 In the first extraction cycle, the metal solution was contacted with acidified MIBK and
33 aqueous aluminum-nitute-(AI(NO3)3); the uranium and plutonium were extracted into the
34 organic phase while the fission products remained in the aqueous phase. The Al(NO3)3, a
35 salting agent, reduced the aqueous solubility of the uranium and plutonium nitrates by
36 increasing the nitrate concentration in the aqueous phase. Less than 0.2% of the plutonium,
37 and more than 99% of the fission products, remained in the aqueous stream. This aqueous
38 stream contained the wastes from the extraction cycle, and was subjected to further
39 processing before disposal (see Section 2.-.7 4 ).
40
41 The organic phase was then directed to a column where the stream was contacted with
42 ferrous sulfamate reducing the plutonium to the III valence state; the plutonium (III)
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1 partitioned into the aqueous phase containing Al(NO3) while the uranium remained in the
2 organic phase. The aqueous phase was scrubbed with additional acidified MIBK to remove
3 residual uranium. The aqueous plutonium solution was directed to the Second and Third
4 Plutonium Cycles, as necessary.
5
6 In a third column, the remaining organic phase was contacted with a new aqueous
7 phase (not containing the AI(NO3)3) where the uranium partitioned into the aqueous phase.
8 The aqueous product stream was stripped to remove any dissolved MIEK and adjusted to be
9 acid deficient. The aqueous uranium solution was directed to the Second and Third Uranium
10 Cycles, as necessary.
11
12 The primary waste stream generated by the first extraction cycle was an aqueous
13 stream containing fission products from the dissolved uranium slug-0e M ent'Stream.
14 This stream was sent to the waste concentrator (discussed in Section
15 further treatment prior to disposal. Spent solvent from the separation process contained

>16 small amounts of uranium, plutonium, and fission products and was routed to the solvent
17 treatment system (discussed in Section 24-.6 ) for purification prior to being recycled
18 into the extraction process.
19

e20 The aqueous uranium stream produced by the first extraction cycle was steam stripped,
21 resulting in a gaseous stream with traces of MIBK; and then concentrated, resulting in an
22 air/water vapor stream with (potentially) small amounts of uranium.
23
24 Both of these streams were routed to the condensate stripper, as described in
25 Section 2..7414 .
26
27 -4.4g ' Second and Third Plutonium Cycles
28

9 If needed, the aqueous plutonium-rich stream from the first extraction was passed
30 through additional cycles (similar to those described above) to achieve the desired purity.
31 Prior to any additional plutonium purification cycles, the aqueous plutonium (III) was again
32 oxidized with Na2Cr2O 7 to the IV or VI valence states to permit the solvent extraction
33 process to proceed. The purified plutonium stream was then directed to a final isolation
34 process in 231-S or 234-S Buildings. The plutonium production rate is still classified. The
35 final plutonium product was a plutonium nitrate solution containing approximately 10 gfams
36 of plutonium and 400 to 600 gfams of free nitric acid per liter. The uranium impurity in the
37 plutonium product stream was estimated at 0.1 weight percent of the plutonium metal. Other
38 impurities in the plutonium stream were expected to be aluminum and iron at 30,000 and
39 10,000 ps-p--- e Jparts of plutonium, respectively.
40
41 The primary waste streams generated by the second and third plutonium cycles were an
42 aqueous stream containing impurities from the plutonium stream produced in the first
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1 extraction cycle and spent solvent, also containing trace impurities from the plutonium
2 stream. The aqueous stream was directed to the waste concentrator (described in Section
3 2-4. ,6) and the spent solvent was directed to the solvent recovery system (described in
4 Section -4 . ). In addition, the plutonium product stream is concentrated prior to
5 shipping. Water vapor produced during this process is sent to the condensate stripper
6 (described in Section 1.7 4. .)
7
8 All of the waste streams generated during the second and third plutonium cycles
9 received further treatment prior to disposal; therefore, no waste management units received

10 wastes directly from this process.
11
12 2r.-4 Second and Third Uranium Cycles. If needed, the aqueous uranium-rich
13 stream from the first extraction was passed through additional cycles (similar to those
14 described above) to achieve the desired purity. The purified uranium stream was then
15 directed to the Uranium Conversion Plant (224-U Building) where the uranyl nitrate was
16 calcinated to uranium trioxide (UO3) for shipment off site. The uranium production was
17 designed for approximately 2,300 kg (2.5 short tons) per day, assuming an 80% operating
18 efficiency. The uranium product stream was a solution containing approximately 1,004

' 19 grams of uranyl nitrate hexahydrate per liter; the plutonium impurity in the uranium Mtream
20 was expected to be approximately 10 pars per bllion purts f u MV, Other
21 impurities in the uranium stream were expected to be HNO3, sodium, aluminum, and iron at
22 10,000, 400, 600, and 150 puts peri ilien-poftfnim, KI respectively.
23
24 Waste streams generated by the second and third uranium cycles are very similar to
25 those produced by the second and third plutonium cycles. Aqueous wastes were directed to
26 the waste concentrator (described in Section .. ' 41) and spent solvent was directed to
27 the solvent recovery system (described in Section . t). In addition, the aqueous
28 uranium product stream was steam stripped prior to final shipment. This produced a gaseous
29 stream containing water vapor and MIBK, which was routed to the condensate stripper
30 (described in Section 2.4-g .).
31
32 All of the waste streams generated during the second and third uranium cycles received
33 further treatment prior to disposal; therefore, no waste management units received wastes
34 directly from this process.
35
36 a&A-r4 Solvent Recovery
37
38 Spent MIBK from the extraction cycles was directed to a scrubber where a sodium
39 carbonate (Na2CO3) solution was used to remove the bulk of the fission products and residual
40 plutonium and uranium present in the solvent. The MIBK was then fed to a column where,
41 by distillation and contact with caustic, further removal of plutonium, uranium, and fission
42 products was achieved and any organic impurities such as methyl isopropyl diketone or

WHC(SPLANT)/9-11-92/03151A

2-75



DOE/RL-91-60
Draft B

I organic acids (from decomposition of MIBK) were removed. Additional treatments may
2 have been used as necessary to remove solvent impurities such as methyl isobutyl carbinol.
3 Make-up MIBK and acid were added to the purified recycle stream for further use in the
4 extractions.
5
6 Waste streams generated by the solvent treatment process included an aqueous stream
7 containing plutonium, uranium, and fission product impurities from the spent MIBK and an
8 aqueous stream with trace impurities from the distillation of the cleaned MIBK. The first of
9 these streams had higher concentrations of radioactive elements than the second stream and
10 was directed to the waste concentrator (described in Section 2.74 6) for further
11 treatment prior to disposal. The second stream was very dilute and was disposed in the 276-
12 S Crib. The waste management unit that received wastes from the solvent recovery was the
13 276-S Crib.
14
ri-7 24.7--A Waste Treatment and Disposal. Generally, waste treatment was intended to
16 treat and segregate aqueous wastes according to their radioactivities and to recover MIBK.
17 Liquid wastes that contained appreciable quantities of radioactive materials (such as aqueous
TS fission product wastes from the extraction, zirconium and niobium scavenging, aluminum
19 jacket removal, and solvent recovery cycles) were concentrated to the highest practicable
20 Al(NO3)3 content in a waste concentrator, blended with wastes from the ruthenium scrubber

2 and from the 222 Llaboratory-(2-2-), neutralized with caustic to convert the AJ(NO3)3 to
22 NaAlO2 to minimize corrosion problems, and stored in the 241-S Tank Farm. Wastes were
23 routed to the tanks via the 240-S and 241-S Diversion Boxes. The underground storage tanks
24 operated as a cascade system with successive overflow tanks containing less contaminated
25 wastes than upstream tanks.
26
27Y Condensate from the waste concentrator and condensate from the uranium and
28! plutonium concentrators contained very low levels of radioactive wastes. These streams were
2g combined and put through a condensate stripper to remove residual MIEK, which was
16' returned to the solvent recovery process. The aqueous product stream was evaporated to the
31 extent possible and disposed as low-radioactive waste in the 216-S Cribs. Residuals from the
32 condensate stripper were returned to the waste concentrator. Other liquid wastes that
33 contained only trace quantities of radioactive materials such as floor drain wastes were also
34 disposed in cribs.
35
36 Off-specification products were recycled to the process or to parallel columns designed
37 specifically for purifying off-specification products. The 222-S Laboratory generated
38 relatively small quantities of waste, most of which was directed to underground storage
39 tanks. Sanitary wastes were directed to septic tanks with tile fields.
40
41 In addition to the gaseous wastes generated by the feed preparation process (as
42 discussed in Section 2g,2-4., , aseous waste streams were also generated from the
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1 202-S Building ventilating system and the 202-S Building equipment vent headers. The
2 ventilating system air was passed through sand and gravel filter to remove particulate
3 material and then was discharged to the atmosphere through the 291-S Stack Complex. Air
4 or inert gas from the equipment vent headers was passed through fiberglass filters (Filters J-
5 3, J-4, and/or J-5) before it was also discharged to the 291-S Stack Complex. The stack
6 gases may have included small quantities of xenon and krypton.
7
8 Chemical sewers drained eW Mortin s of the buildings (such
9 as operating galleries, service areas, and aqueous make-up) and flowed directly to a pond

10 1,070 m (3,500 ft) southwest of 9 202-S Building. Process sewers received water and
11 steam condensate from process equipment jackets and coils. This water should not have been
12 contaminated and was directed to the 207-S Retention Basin prior to discharge to the pond to
13 ensure any leakage of radionuclides from process equipment was within acceptable limits
14 (1-4--102 g/L plutonium nd 0.5 miflieuries pcr liter [mGiL] beta cmittrs). The water
15 in the pond was disposed through evaporation and seepage into the soil column.
16
17 Organic wastes from the laboratory or other buildings were decontaminated and treated
18 with aqueous solutions in the laboratory where they were produced. The organic liquids
19 were transported to a designated site for burial.
20
21 Dry laboratory wastes (absorbent tissues, wood, metal parts, etc.) with low
22i radioactivity were placed in quart cardboard containers which in turn were placed in larger
23 cardboard cartons. When the radioactivity of the carton reached tolerance, the carton was
24 sealed and transported to the 200 West Area bpurial gGround. Highly contaminated dry
25 wastes were placed in containers and disposed in the 218-W-7 Burial Ground adjacent to
26 222-S Laboratory.
27
28 Waste management units that received wastes from the waste treatment and disposal
29 processes include the following:
30
31 0 241-S Tank Farm
32
33 0 216-S Cribs
34
35 * 291-S Stack Complex
36
37 0 1 3, 1 4, 1 5 Fberglass Filters
38
39 a 207-S Retention Basin
40
41 * Pend 1,070 m (3,50 ft) southwest of 202 s Building
42
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1 0 200 West Area bgurial gpround
2
3 * 218-W-7 dry wast disposal vault. i u
4
5
6 2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS
7
8 The 200 Areai "iv has-two distinct operational areas, 200 East and 200 West (Figures
9 1-3 and 1-4). These areas are used for chemical separations and waste management.
10 Supernatant from the 241-SY-102 DAuble-She11 Tank is transferred to the 200 East Area tank
11 farms. The complexant in the 241-SY-101 and 241-SY-102 Do41 -Shel Tanks comes from
12 the 200 East Area. Interaction of the S Plant Complex facilities with 200 East facilities is
13 described below.

15 0 The B Plant, one of the original fuel separation facilities, was in operation from
Md 1945 to 1952. The bismuth phosphate process was used to separate plutonium
12 from irradiated uranium fuel. The plutonium was precipitated on a bismuth-
18 phosphate carrier in B Plant and later converted to plutonium nitrate. The 222-S
14 Laboratory continues to provide analytical support for current B Plant operations.
20
21
22 The PUREX facility separated uranium, plutonium, and neptunium from their
23r fission products similar to the REDOX process except the PUREX process used
24 an organic phase of tributyl phosphate in kerosene instead of MIBK a salting
25 agent of nitric acid instead of aluminum nitrate, and a pulse column instead of
26, continuous packed columns. The final plutonium nitrate stream was concentrated
27 and sent to the Plutonium Finishing Plant (Z Plant) to be converted to metal
281 form. The facility was in operation from 1956 to 1972 and was placed on
2% standby until 1983 when operations were resumed. The silica gel adsorption
30 columns in #i 205-S Building were occasionally used to further remove fission
31 products from decontaminated uranium solutions from the PUREX Plant. Thp
32 205-S Bwas oiss dwhnthe 2- ilIw
33 lenger-pesent. The 222-S Laboratory sees-e das a backup to the PUREX
34 Plant analytical laboratory.
35
36 The 200 West Area Plants consists of the U Plant, S Plant, T Plant, and Z -Plnt
37 P1utn F gP The interaction of the U Plant, T Plant, and Z
38 "iis ig PIitwith the S Plant is as follows:
39
40 * The U Plant was designed as a bismuth phosphate plant but was later converted to
41 a solvent-extraction plant for the recovery of uranium from bismuth phosphate
42 process wastes. This operation used a series of tanks located in the 241-U Tank
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1 Farm. The tank farm has beth, 88 a--ON M-Nsed to store
2 radioactive waste from the U Plant and other plants. Decontaminated uranyl
3 nitrate hexahydrate solution was transferred from the 203-S and 204-S Tank
4 Farms to U Plant for calcination in the 224-U (and 224-UA) Uranium Oxide
5 Plant. The 203-S and 204-S Tank Farms are no longer present. The 203-U
6 uranyl nitrate hexahydrate Storage Tanks were used to receive and store the
7 uranyl nitrate hexahydrate solution from the S Plant Complex and other plants.
8 From January 1953 to April 1954, the 216-S-17 Pond received overflow from the
9 216-U-10 Pond via the 216-U-9 Ditch. The 222-S Laboratory provides analytical

10 support services for the U Plant. The 216-S-4 French Drain and the 216-S-21
11 Crib are physically located in the U Plant Aggregate Area, but received waste
12 from the S Plant; these two units are described in the U Plant AAMSR.
13
14 * The T Plant was one of the original bismuth phosphate fuels separation facilities
15 (similar to the B Plant) and was in operation from 1944 to 1956. Some T Plant
16 wastes were disposed in the S Plant Complex SSTs-sge-s tks.
17
18 * Plutonium finishing operations were conducted at Z-Plant- i ihn
19 PWi Solid wastes from the 202-S Building and other areas were routed to the
20 o separation. The 222-S Laboratory serves
21 as a backup to the - Ps iPanaLytical laboratory. Some

* 2 of th Plutonim FinPsiit nt Zaawastes weeaebeingdisposed in th
23 241-SY T ~an ha .202,S-Buidig-SST.

24
25 The 204-S Waste Load-In tii received contaminated liquid waste from the 100 and
26 300 Area laboratories but has been removed.
27
28 In addition to 202-S Building wastes, wastes from a variety of sources outside the
29 202-S Building were discharged to 202-S Building tanks. Although a specific tank is
30 identified as having received waste from outside sources, any of the tanks within the
31 associated cascade system may have received the same wastes. Wastes from WuMdns he
32 nen-202-S Building seurees-associated with specific tanks are identified below:
33
34 * 241-S-101 Sg$leShel Tnk Supernatant containing Battele-Pacific Northwest
35 Laboratory (PNL) waste, PUREX low-level radioactive waste, B Plant high-level
36 radioactive waste, and double-shell slurry feed from f||||2 41-U Tank Farms
37
38 * 241-S-107 M B Plant low-level radioactive wastes, Battelle
39 (PNI) waste, N Reactor waste, and complexed concentrate from 241-BX, -C,
40 and -U Tank Farms
41
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* 241-S-lbON 224-U wastes, B Plant low-level radioactive waste,
and organic wash waste from 241-BX, -T, -TX, and -U Tjanks

* 241-SX-101 t:
Farms

* 241-SX-102 :

I|4TX Tank Farms

* 241-SX-103 :
Farm

* 241-SX-105 MM 1j :
-U Tank Farn4

Complexed wastes from 241-BX and -U Tank

Partial neutralization feed from the 241-BX and

Partial neutralization feed from the 241-BX Tank

Partial neutralization feed from the 241-BX and

10
11
12
13
14,
lit1,5
16
17 -

19
20

22
23s
2.4
25
26-
271
28'
z,9*
30
31
32
33
34
35
36
37
38
39
40

2-80

4
5

* 241-SX-106 $4 4 : Hanford laboratory waste, PNL waste, B Plant
low-level radioactive waste, PUREX low-level radioactive waste, and partial
neutralization feed from 241-B, -EX, -C, -TX, and -U Tank Farms

* 241-SX-110 S. &SewtaPk: PNL waste, B Plant low-level radioactive waste,
and 224-U waste from 241-B and -BX Tank Farms

* 241-SY-101 D b# e TL : Evaporator t eendensate-from the 241-
SY-1 I2 N D b-vyel ETank, and transfers from the 241-SX-106 and M 24-441

* 241-SY- 102 -E "lTa: Decontamination wastes from T Plant operations
and radioactive wastes from the 2 aboratory faeifity, the Remote
Mechanical "G" Line, the ute Facility, and the Plutonium
Finishing Plant.

2.6 INTERACTION WITH RGR
UMPROGRAM

Appendices B and C of the Tri-Party Agreement list RCRA TSD facilities on the
Hanford Site that have entered interim status and, thus, will require final permitting or
closure. Within the geographical extent of the S Plant Aggregate Area there are 13 facilities
which fall into this category:

WHC(SPLANT)/9-12-92/03151A
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" 276-S-141 and 276-S-142 Hexone Tanks

" 216-S-10P Pond and 216-S-lOD Ditch
2
3
4
5
6
7
8
9

10
11
12
13
14

t-n 15
16
17
18
19
20

S21

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

-211 S 101 difugh 211 S 112 Sin&l Shal Tanks (12 total

MIA
211 SX 101 throuigh 211 SK 115 Single SheU Tanks (15 tet*l

-211 SY 101 through 211 SY 103 Deubic Shell Tank (3 total)

0 241 S 302A Gathan-

* 244-S Double Contained Receiver Tank

p296 816 and 296 823 tcks

* 2727-S Nonradioactive Dangerous Waste Storage Facility.

The 276-S-141 and 276-S-142 Hexone Tanks were identified as RCRA *EeatmeSt-
stenge, er disposal-(TSD) facilities because they contained F003 spent solvent. The waste
consisted of hexone, tributyl phosphate, normal paraffin hydrocarbon, and water. Both tanks
are contaminated with radioactive fission products. The tanks are currently under closure
activities. A clean closure plan is currently being prepared, and will be submitted to
Ecology and EPA by November 1992.

WHC(SPLANT)/9-14-92/03151A
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- 219 5 Waste Handlin Facity (including Tanks -219 S 102 and 103)

* 222-S Dang j 0 nd Nixed Waste Faeilty MYt O

- 2--22 , 2tory (including th Standards Lab2X-2 8"itors Sx)

* 240-8-152, 241-S-152, 241-SX-151, and 241-SX-152 Diversion Boxes
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1 The 216-S-10P Pond and 216-S-10D Ditch are identified as RCRA TSD facilities
2 because of the disposal of wastes with the characteristics of ignitability, corrosivity, and EP
3 toxicity. They also contain radioactive fission products. A closure plan is scheduled for
4 submission to Ecology and EPA by May 1996.
5
6 The 219-S Waste Handling Facility was identified as a RCRA TSD facility because it
7 contained mixed wastes with the characteristics of corrosivity, toxicity, spent nonhalogenated
8 solvents (F003 and F005), and state-only wastes (WT01). The 222-S Dangerous and Mixed
9 Waste Facility was identified as a RCRA TSD facility because it contained mixed and
10 nonradioactive dangerous wastes of the following types: corrosive, ignitable, reactive, toxic,
11 spent halogenated and nonhalogenated (F002, F002, F003, F005, and F027), and state-only
12 (WC01, WC02, WP01, WT01, and WTO2). A clean closure plan for these facilities was
13 submitted to Ecology and EPA in December 1991.
14
15 The ST-s-si- helitks -and their associated facilities will be closed under RCRA
116, rather than seeking a RCRA operating permit. The preferred closure option will be resolved
17 through the preparation and completion of a supplemental environmental impact statement.
I8- The waste management units in this category include: the 240-S-152, 241-S-152, 241-SX-
19 151, and 241-SX-152 Diversion Boxes; the 241-S-101 through 241-S-112 S&Ts-sig1iSel
20 Tks (12 total); the 241-SX-101 through 241-SX-115 S&Ts-$MSng L T s (15 total);
21, and the 241-S-302A Catch Tank.
2Z.
23 The 241-SY-101 through 241-SY-103 DST DoubeSheflh- Tk(3 total) and the 244-S
24 Deuble Gentained-Receivekd Tank are active facilities under the control of the Defense
25, Waste Management Program. These units have a current RCRA operating permit.
26
27- The 2727-S Nonradioactive Dangerous Waste Storage Facility has been identified as a
28,, RCRA facility under interim status. It is currently not operating, but received a variety of
29- wastes including heavy metals; chlorinated solvents; and corrosive, ignitable, and reactive
30> wastes. A clean closure plan for this facility was submitted to Ecology and EPA in January
31 1992.
32
33 Many of these units are part of the single-shell tanks and will be closed under RCRA
34 rather than seeking a RCRA operating permit. The preferred closure option will be resolved
35 through the preparation and completion of a supplemental environmental impact statement.
36
37
38 2.7 INTERACTIONS WiTH OTHER HANFORD PROGRAMS
39
40 Other ongoing Hanford programs include the single-shell tank closure program (part of
41 RCRA), the HSFP- eg Pgra, the RARA Program, and
42 the Defense-Waste Management Program.

WHC(SPLANT)/9-16-92/03151A
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@1 The 11SF] is responsiblc for the s-afe -Ad cost zif-etivoe suircillancc, maintenanec, and
2 decommissioning of surplus facilities at the Hanfor site. These facilitis hayc beon rctirc
3 froem progrmmatic use and, with the exc t of a number of ancilary buildings, are
4 contaminatod with radicactivc mnaterial. Facilitics ineluded in this program inelud shutdown
5 production rcactor, oheniico separaion and procossing plants, waste handlin faciitios, anfd
6 various support structurca. The management of those fazifitios rcquxrc a rieflmo -and
7 mnatenanco program to keep thern in a safe condition, and thc dovclopmcnt of a plan fat

9
10 ThMiijM7 _

11
12 

.3
14 e
15

16MA
17

19

20 c, M .-- -- -

21 la e mant Complex facilities identified as part of the Haflr, 2 e. Ao f major acve dig CH tughes h 1990) include the following:

24 * 202-S Building-(9-PlAn)
25
26 p 207-S Retention Basin
27
28 * 216-S-172 Control Structure

'!29

130 H 233-S Plutonium Concentration Facility
31
32 * 233-SA Exhaust Air Filter Building
33
34 * 241-SX-401 and 241-SX-402 Condenser Leadout Faciliics
35
36 * 276-S Solvent Handling Facility
37
38 * 276-S-141 and 276-S-142 Stoge Tanks
39
40 * 291-S Fan House and Filter
41
42 0 291-S-i Stack

0 WHC(SPLANT)/9-12-92/03 151A
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I * 292-S Jet Pit House
2
3 * 293-S Off-Gas Treatment Facility
4
5 * 296-S-1, -2, -4, -6, -7, -12 Stacks
6
7 * 2711-S Stack Monitoring Building
8
9 * 2718-S Sand Filter Sampler
10
11 2904-S-160 Control Structure
12
13 * 2904-S-170 and 2904-S-171 Weir Box
14
IF * 2904-SA Sampler Building.
A6-
17 Th RAR Pragmm is rsponsiblo for the surceiflanee, maintenance, deontaminatin,26 and/ar interim stabilization of inactive burial geunds, cribs, ponds, trnchs, and unpannd9, releases. A Rhe Aa unit is dfiord as as inatie ground site that has no identifisde
20 prmia dion use, is ntaminat d with mdieoaetivity and/cr hmil s to levls thatr u oS coere d a ss, is utsi the jurisditinat land and administmtive boundarios ef AA
22 pogm(ting plan, and has b 99n sp)ifically asigned t the llowiPrgg:m in acrdane wit23 de2um3ntod tnsfro ur2sU
24
25" 

n 2 tento B.sin (k-sin thntHiP-

401'

26 od

29!

32
33 * 203-S through 205-S Underground Zones (no longer present)
34
35 * 207-S Retention Basin (also in the H-IF co CloutE
36
37
38 * 216-S-1 through 216-5-7, -9, -13, and -20 through -23 Cribs
39
40 * 216-S-8 and 216-S-19 Trenches
41
42 * 216-5-IOPZ-A, -161, -17, -19 Berrew-Nts

WHC(SPLANT)/9-16-92/03151A
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* 216-S-ion and 216-S-16l Ditches (216-S-l0b Ditch ikfhalse
in RCRA Progrmn)

216 S 15 throuigh 216 S 17, and 49-Ponds

Wi
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

c 21

422W3
24
25
26
27

WHC(SPLANT)/9-16-92/03151A
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" 2904-S-160 Control Structure

* 2904-S-170 and 2904-S-171 Weir Boxes (also in HSFP-P|i)

* 216-S-172 Weir and Control Structure (also in HSFP-tfi

The Single-Wsel Tangmsnt Program isvesiber-i X asl manacgmen actvities
to esur sae iterm sorae ofwase it te tnks3t ls as th yniomna

Farm ad the241-SX'Taik Farm ~ Th prar rgatory rvr f hspora r h
Triary gremenn:mdkORA:

The DefenseWaste Management Program is responsible for all actively operating
wAs namn trn sfcrfaii ctcD in the S Plant Aggregate

Area. These facilities include the 216-S-25 and -26 CribstQj the 207-SL Retention Basin;j the
241-S-151 Diversion Boxr, and the 241-S-A, -B, -C, and -D, 241 SX A and B, and
241-SY-A, and -B Valve Pits, afr 4 -SX-A and 24-Sx-B
VavE' Pits, and AI higllevel ws~ite s lifes atd teir assoexated divershn boxes and
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Waste Manaaement Unit Bidas.

291-S Fan and Filter Building

241-SX-401 Condenser Building

241 -SX-402 Condenser Building

242-S Evaporator-

Waste Manaaiernent Units

241 -S-11 Single-Shell Tank

241 -S-102 Single-Stiell Tank

241-8-103 Single-Shell Tank

241-S-104 Single-Shel Thnk I
241-S-105 Single-Shell Tank

241-S-106 Single-Shell Tank

241-S-107 Single-Shell Tank

241-S-108 Single-Shell Tank .

241-S-109 Single-Shell Tank

241-S-110 Single-ShelI Tank>

241-S-111 Single-Shell Tank

241-S-112 Single-Shell Tank

241-SX-101 Single-Shell Tank

241-SX-102 Single-Shell Tank

YEAR
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990

X_34 i-I .4

1870 -

Ia
10S2

19M2
193

195

193

185

Still actie

Still aqI"

Figure 2-1. S Plant Aggregate Area Timeline.
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216-S-1 & 216-S-2 Cribs

2164S Crib

216-S-6 Crib

21 6S-7 Crib

216-S-9 Crib

216 -- 13 Crib

216-S-20 Crib

216-S-29 Cr

216-S-23 Crib

216-S-25 Crib

216-S-26 Crib

Sanhary Crib

216-S-3 French Drain

21S-lOP Pond

216-S-11 Pond

21 6S-15 Pond

216-S-16P Pond

216-8-17 Pond

216-S-19 Pond

21--O DCtch

YEAR
1945 1950 1955 1960 1965 1970

1k2

- -

19 A

-- 2

15

s

OPR.200-W-36

--

SA

-S -S

IPr A

Ibsi - * --

-1 69

1ss A- -3

1954

A4

1957

2 A

r
.79

1975 1980 1985 1990

4

'I

-I

.3

73 C--

Figure 2-1. S Plant Aggregate Area Timeline.
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216-S-16D Ditch

2116-1-9 Ditch:-

216-S-8 Trench

216-S-1 2 Trench

216-S-14 Trench

216-S-18 Trench

2607-W6 Septic Tank & Drain Field

2607-WZ Septic Tank & Drain Field

240-S-151 Diversion Box

240-S-152 Diversion Box

241-S-151 Diversion Box

241 -S-152 Diversion Box

241-SX-151 Diversion Box

241-SX-152 Diversion Box

241-SY-A Diversion Box

241-SY-B Diversion Box

241-S-A Valve Pit

241-SB Valve Pit

241-S-C Valve Pit

241.S- Valve Pit

1945 1950 1955

944

A

r
UPR--W 139

1962

1951A-

19"4-a-,-

190 *

19 52

VH-20.-20

YEAR
1960 1965 1970 1975

UPRl20-W-52; UPR-240-W51
7l r-A

- tw -200-W-2

UNQCO-W-114I

A77
Still ad"- strm acil"

197 -

Stillaci

A

still a e

AA 
s im 

a - - a - a

Figure 2-1. S Plant Aggregate Area Timeline.
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241 -SX-A Valve Pit

241-SX-B Vatve Pit

216-S-1 72 Control Structure

2904-S-160 Control Structure

2904-S-1 70 Control Structure

2904-S-171 Control Structure

207-S Retention Basin

207-SL Retention Basin

218-W-7 Burial Ground

218-W-9 Burial Ground:

Unplanned Releases

UN-200-W-1 0

UN-200-W-30

UN-200-W-32

UN-200-W-34

UN-200-W-35

UN-200-W-41

UN-200-W-42
UN-200-W-43

1945 1950
YEAR

1955 1960 1965 1970 1975 1980 1985 1990

- ,

as-h.

- Y -I.

Ak9954 r -

A

UPR-200-V-13; UPH-2O0-W .5; IUPR-200-W-05
19511A* -

A

su19620

ff 1944

July 7. 19M

My 195

StIUtoUVI
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A Operation began I Service Terminated
-In service * Unplanned ReleaseS Plant Aggregate Area Timeline.
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UN-200-W-49

UN-200-W50

UN-200-W-52

UN-200--6

UN-200-W-61

UN-200-W-69

UN-200-W-80

UN-200-W-81

UN-200-W-82

UN-200-W-83

UN-200-W-108

UN-200-W-109

UN-200-W-1 14

UN-200-W-1 16

UN-200-W-123

.U-200-W-1 27

UN-216-W-25

UN-1 6-W-30

UPR-200-W-96

UPR-200-W-47

1945 1950 1955
YEAR

1960 1965 -1970 1975 1980 1985 1990

July3ef1, 158

N itsiyG, 19611r
M.h

October24, 19780

Jsnuwq 4. * h

Jan Ufl 18, 1979

Unknown
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241-
BUIL

241-8
B21IL

N Scale In Meters
0 150 300
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DING
SX-402 n al * -

DING L1

U1 \1

K
46

2727 NON RADIOACTIVE
DANGEROUS WASTE
STORAGE FACILITY

-233 -SA A
EXHAUST FILTER
& STACK

204-8 TANK FARM 202-S BUILDING
205-S - - 291-S FAN &
MAKE-UP FACIUTF ILTER BUILDING
203-S TANK FARM r

276-S 292-S JET Pit HOUSE
SOLVENT FACILITY

UILDING 293-3 OFF GAS
3- TREATMENT BUILDING233-S

PLUTONIUM CONCENTRATION 1
FACILITY

2704-8
MONITORING HOUJSE m '

7 -. 222-8
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222-S
WASTE STORAGE FACILITY

Figure 2-2. Location of Plants, Building, and Storage Areas.
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U1Np v E6

I 241-S-302B
.. CATCH TANK

(9s- -(Dae r241-SX-302

-241-3-302A

CATCH TANK
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5 aNI
0 t~ld*

0J

SEE FIGURE 2-4 FOR TANK FARM DETAIL
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241-SY TANK FARM

1 2 El

241-S TANK FARM rev'
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Figure 2-4. Tank Farm Detail.
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FIC Level Guage

Tank Breather Filter
with Pressure
Relief System

Dome Elevation
Bench Mark Attached

to Dome Riser

Leak Detection
Dry Wells

---. I4

Temperature
Profile

Thermocouple
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Instrument Dry Well
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Leak Detection Lateral
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Figure 2-6. Typical Double-Shell Tank.
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Catch Tank

Plan

Grade

f 11 z~l I ell -1
LJU

II
ii

rilli

II
II

Catch Tank

Elevation

Figure 2-7. Typical Catch Tank.
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Crib No.1 Surveillance Wells
Conductor Reel Crib No.2

PDpe RFsers

10M

20m -

60m-~~
21.fS-.t

70m

Inlet Pipe-
(From S Plant)V

Watr TbleCrib Location in Relation to S Plant
Gravel Layer (200-W)

Direction of
Groundwater
Flow

Douglas Fir Vent
15.2 x 20.3cm

Figure 2-9. Typical Crib.
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Table 2-1. Summary of Waste Management Units.a Page 1 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)t' (n3) Operable Unit

Plants, Buildings, and Storage Areas

241-SX-401 Building Radioactively contaminated equipment and NA NA 200-RO-4
concrete/HLW

241-SX-402 Building Radioactively contaminated equipment and NA NA 200-RO-4
concrete/HLW

242-S Evaporator Single-shell tank supernate, phosphate waste, NA NA 200-RO-4
complexed radioactive waste/HLW

291-S Fan and Filter Exhaust air from the 202-S Process NA NA 200-RO-3
Building Building/LLW

Tanks and Vaults

241-S-101 REDOX high-level waste, coating waste, PNL 1,616,200 NA 200-RO-4
Single-Shell Tank waste, PUREX low-level waste, B Plant -

high-level waste, N reactor waste/HLW

241-S-102 Single- REDOX high-level waste, HNO3/KMnO4 2,078,000 NA 200-RO-4
Shell Tank solution, double-shell slurry feed/HLW

241-S-103 REDOX high-level and coating waste, 938,700 NA 200-RO-4
Single-Shell Tank HNO3/KMnO4 solution, double-shell slurry

feed/HLW

241-S-104 REDOX high-level waste, coating waste, 1,112,800 NA 200-RO-4
Single-Shell Tank supernatant from 241-S Tank Farm/HLW

241-S-105 REDOX high-level waste, coating waste/HLW 1,726,000 NA 200-RO-4
Single-Shell Tank

WHC(SPLANT)/9-16-92/03151T
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Table 2-1. Summary of Waste Management Units." Page 2 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L) 3 ) Operable Unit

241-S-106 REDOX high-level waste/HLW 2,055,300 NA 200-RO-4
Single-Shell Tank

241-S-107 REDOX high-level waste, coating waste, B Plant 1,392,900 NA 200-RO-4
Single-Shell Tank high- and low-level waste, N Reactor waste,

PUREX low-level waste/HLW

241-S-108 Single- REDOX high-level waste/HLW 2,286,100 NA 200-RO-4
Shell Tank

241-S-109 REDOX high-level waste/HLW 2,149,900 NA 200-RO-4
Single-Shell Tank

0
241-S-110 REDOX high-level waste, coating waste, 224-U 2,619,200 NA 200-RO-4
Single-Shell Tank waste, B Plant low-level waste/HLW

241-S-111 REDOX high-level waste/HLW 2,255,900 NA 200-RO-4
Single-Shell Tank

241-S-112 REDOX high-level waste/HLW 2,411,000 NA 200-RO-4
Single-Shell Tank

241-SX-101 REDOX high-level waste, complexed waste from 1,726,000 NA 200-RO-4
Single-Shell Tank 241-S, -BX, -SX, and -U

Tank Farms/HLW

241-SX-102 REDOX high-level waste, carbonate waste, 2,055,300 NA 200-RO-4
Single-Shell Tank concrete, partial neutralization feed from 241-BX,

-SX, -TX, and -S Tank Farms/HLW

241-SX-103 REDOX high-level waste, coating waste, 2,467,800 NA 200-RO-4
Single-Shell Tank concrete, partial neutralization feed from 241-BX,

-SX, and -S Tank Farms/HLW

WHC(SPLANTI)/9-16-92/03151T
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Table 2-1. Summary of Waste Management Units.8' Page 3 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type 01)( 3) Operable Unit

241-SX-104 REDOX high-level waste, supernatant containing 2,324,000 NA 200-RO-4
Single-Shell Tank REDOX ion exchange waste, double-shell slurry

feed/HLW

241-SX-105 REDOX high-level waste, ion exchange waste, 2,585,200 NA 200-RO-4
Single-Shell Tank double-shell slurry feed/HLW

241-SX-106 Hanford Laboratory waste, PNL waste, 2,036,300 NA 200-RO-4
Single-Shell Tank HNO3/KMnO4 solution, B Plant low-level waste,

coating waste/HLW

241-SX-107 REDOX high-level waste, coating waste, 393,600 NA 200-RO-4
Single-Shell Tank concrete, 41 small bottles of neutralized waste 0

(100-F), each containing less than I g
Pu-239/HLW

241-SX-108 REDOX high-level waste, concrete/HLW 435,300 NA 200-RO-4
Single-Shell Tank

241-SX-109 REDOX high-level waste/HLW 946,300 NA 200-RO-4
Single-Shell Tank

241-SX-110 REDOX high-level waste, concrete, PNL waste, 234,700 NA 200-RO-4
Single-Shell Tank B Plant low-level waste, ion exchange waste

224-U waste from 241-B, -BX, and -SX Tank
Farms/HLW

241-SX-111 REDOX high-level waste/HLW 473,100 NA 200-RO-4
Single-Shell Tank

241-SX-112 REDOX high-level waste/HLW 348,200 NA 200-RO-4
Single-Shell Tank

WHC(SPLANT)/9-16-92/03151T -
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Table 2-1. Summary of Waste Management Units."' Page 4 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)" (in) Operable Unit

241-SX-1 13 REDOX high-level waste, diatomaceous earth 98,400 NA 200-RO-4
Single-Shell Tank added in 1962/HLW

241-SX-1 14 REDOX high-level waste, REDOX ion exchange 685,100 NA 200-RO-4
Single-Shell Tank waste/HLW

241-SX-115 REDOX high-level waste/HLW 45,400 NA 200-RO-4
Single-Shell Tank

241-SY-101 Supernate containing double-shell slurry and 4,243,000 NA 200-RO-4
Double-Shell Tank complexed waste/HLW

241-SY-102 HNO3/KMnD 4 solution and supernatant 2,210,400 NA 200-RO-4 0
Double-Shell Tank containing partial neutralization feed and non-

complexed wastes/HLW

241-SY-103 Supernate containing complexed waste and 2,827,400 NA 200-RO-4 W
Double-Shell Tank double-shell slurry/HLW

240-S-302 Waste solutions from processing and NA NA 200-RO-3
Catch Tank decontamination operations/HLW

241-S-302A Waste solutions from processing and NA NA 200-RO-2
Catch Tank decontamination operations/HLW

241-S-302B Waste solutions from processing and NA NA 200-RO-4
Catch Tank decontamination operations/HLW

241 -SX-302 Waste solutions from processing and NA NA 200-RO-2
Catch Tank decontamination operations/HLW

WHC(SPLANT)/9-16-92/03151T '



Table 2-1. Summary of Waste Management Units.a Page 5 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)t' (M3) Operable Unit

244-S Receiver Tank Waste solutions from processing and NA NA 200-RO-2
decontamination operations/HLW

Cribs and Drains

216-S-1 & 2 Crib Cell drainage from D-l Receiver Tank and 160,000,000 1,700 200-RO-2
redistilled condensate from D-2 Receiver Tank in

202-S Building/TRU

216-S-5 Crib 202-S process vessel cooling water and steam 4,100,000,000 13,000 200-RO-1
condensate/LLW

216-S-6 Crib 202-S process vessel cooling water and steam 4,470,000,000 13,000 200-RO-1
condensate/LLW

oD 216-S-7 Crib Cell drainage and condensate from 202-S 390,000,000 1,100 200-RO-2
Building/LLW

216-S-9 Crib Process condensate from 202-S Building/LLW 50,300,000 1,800 200-RO-2

216-5-13 Crib Various liquid wastes from 203-S, 204-S, and 5,000,000 770 200-RO-2
276-S/LLW

216-S-20 Crib Laboratory wastes from 222-S Building/LLW - 135,000,000 1,500 200-RO-3

216-S-22 Crib Mixed liquid waste from the acid recovery facility 98,400 170 200-RO-3
in 293-S Building/LLW

216-S-23 Crib REDOX process condensate from 202-S 34,100,000 310 200-RO-2
Building/LLW

216-S-25 Crib 245-S Evaporator process steam condensate, 288,000,000 1,100 200-RO-1
241-SX Tank Farm cooling water/LLW

WHC(SPLANT)/9-16-92/03151T '
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Table 2-1. Summary of Waste Management Units."' Page 6 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)( M3) Operable Unit

216-S-26 Crib Steam condensate and sink waste from 222-S 164,000,000 NR 200-RO-3
Laboratory/LLW

216-S-3 French Drain Condensate from condensers on 241-S-101 and 4,200,000 36 - 200-RO-2
241-S-104 Single-Shell Tanks/LLW

Ponds, Ditches, and Trenches

216-S-10P Pond 202-S Chemical Sewer waste, bearing cooling NR 7,100 200-RO-1
water, and overflow from the high water

tower/LLW

216-S-11 Pond Various wastes from 202-S Building/LLW 2,230,000,000 2,100 200-RO-1 0
tj 216-S-15 Pond Condenser spray cooling water from 241-S-110 10,000 NR 200-RO-2

Single-Shell Tank/LLW

216-S-16P Pond Various wastes from 202-S Building/LLW 40,700,000,000 43,000 200-RO-1

216-S-17 Pond Various wastes from 202-S Building and overflow 6,440,000,000 24,000 200-RO-1
from 216-U-10 Pond/LLW

216-S-19 Pond Laboratory waste from 222-S Building/LLW 1,330,000,000 5,000 200-RO-1

216-S-10D Ditch 202-S Chemical Sewer waste and overflow from 4,340,000,000 2,200 200-RO-1
the high water tower/LLW

216-S-16D Ditch Various wastes from 202-S Building/LLW 400,000,000 2,000 200-RO-1

216-U-9 Ditch Overflow from 216-U-10 Pond/LLW NR 2,800 200-RO-1

216-S-8 Trench Unirradiated start-up waste from 202-S 10,000,000 600 200-RO-2
Building/LLW

WHC(SPLANT)/9-16-92/03151T '
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Table 2-1. Summary of Waste Management Units.'/ Page 7 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)' (i 3 ) Operable Unit

216-S-12 Trench Flush water form 291-S Stack/LLW 68,100 66 200-RO-3

216-S-14 Trench Contaminated MIBK from initial test runs in NR NR 200-RO-3
202-S Building/LLW

216-S-18 Trench Vehicle decontamination waste/LLW NR NR 200-RO-2

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank Sanitary wastewater and sewage/NRH 34,800/day NA 200-RO-3
& Drain Field

2607-WZ Septic Tank Sanitary wastewater and sewage/NRH 22,600/day NA 200-RO-1
& Drain Field

Sanitary Crib Sanitary wastewater from 241-SX-701 22,600 NR 200-RO-4

Compressor House/NRH

Transfer Facilities, Diversion Boxes, and Pipelines

240-S-151 Waste solutions from processing and NA NA 200-RO-3
Diversion Box decontamination operations/HLW

240-S-152 Waste solutions from processing and NA NA 200-RO-3
Diversion Box decontamination operations/HLW

241-S-151 Waste solutions from processing and NA NA 200-RO-2
Diversion Box decontamination operations/HLW

241-S-152 Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

WHC(SPLANT)/9-16-92/03151T '



Table 2-1. Summary of Waste Management Units.' Page 8 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L) (m3) Operable Unit

241-SX-151 Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-SX-152 Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/4LW

241-SY-A Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-SY-B Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-S-A Valve Pit Waste solutions from processing and NA NA 200-RO-4 0
decontamination operations/HLW

241-S-B Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-S-C Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-S-D Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-SX-A Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-SX-B Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

216-S-172 Diverted 202-S process vessel cooling water and NA NA 200-RO-1
Control Structure steam condensate to 216-S-16 Ditch/LLW

WHC(SPLANT)/9-16-92/03151T '
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Table 2-1. Summary of Waste Management Units.a/ Page 9 of 9

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (LP" (n 3) Operable Unit

2904-S-160 Diverted process cooling water and steam NA NA 200-RO-1
Control Structure condensate from 202-S Building/LLW

2904-S-170 Process waste flow from S Plant/LLW NA NA 200-RO-1
Control Structure

2904-S-171 Process waste being routed to 216-S-6 Crib/LLW NA NA 200-RO-1
Control Structure

207-S 202-S process cooling water and steam NA NA 200-RO-2
Retention Basin condensate/LLW

207-SL 222-S Laboratory wastes/LLW NA NA 200-RO-3
Retention Basin

Bural Sites

218-W-7 Dry, packaged laboratory and sampler waste from 159,000 4 200-RO-3
Burial Ground 222-S Laboratory/LLW

218-W-9 Metal scrap, including the 241-S-211 Tank from 486,000 4,025 200-RO-2
Burial Ground S Plant/LLW

'/ Data taken from WHC 1991a
b/ Waste volume remaining (Hanlon 1992)
NA - Not applicable
NR - No value reported
Waste Type: HLW - high-level waste

TRU - transuranic waste
LLW - low-level waste
NRH - non-radiological, non-hazardous waste

WHC(SPLANT)/9-16-92/03151T
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Table 2-2. Radionuclide Waste Inventory Summary. Page 1 of 4
Waste
Management Quantity of Reported Radionuclides (Ci)"
Unit
Number PU

Sr-90 Cs-137 TotaP' Pu-239 Ru-106 Total U Am-241 H-3 Alpha -h

Tanks and Vaulis

240-S-302 - - -

241-S-302A - - - -

241-S-302B - - - -

241-SX-302 - - -

244-S Receiver - - - -

Tank

- - - -_____________ - .. -_ Cribs and Drains

216-S-1 & 2 1,250 1,100 1,200 - 0.0000000619 0.756 - - 73.7 4,750

216-S-5 54.1 26.4 580 - 0.000000000714 0.0907 - - 35.6 159

216-S4 204 115 473 - 0.00000589 0.0906 - - 29 630

216-S-7 1,390 703 440 - 0.0000013 0.862 - -- 27 4,180

216-S-9 96.3 290 65 - 0.000287 0.0113 - - 3.99 753

216-S-13 0.0204 2.77 8 - 0.00000236 0.0303 - - 0.491 5.5

216-S-20 22.7 56.5 171 - 0.000000249 0.0125 - - 10.5 156

216-S-22 0.455 0.478 0.101 - 0.00000000141 0.000015 - - 0.0062 1.83

216-S-23 1.14 3.47 0.994 - 0.0000349 0.000129 - - 0.0611 9.07

216-S-25 0.041 0.0647 0.0466 - 0.000016 0.0555 - 148 0.012 0.247

216-S-26 0.00183 0.00309 - 0.000172 - - 0.00058 - 0.000763 0.01

216-S-3 0.414 21.9 0.5 - 0.00000000109 0.000127 - - 0.0307 43

WHC(SPLANT)/9-12-92/03151T
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Table 2-2. Radionuclide Waste Inventory Summary. Page 2 of 4
Waste
Management Quantity of Reported Radionuclides (Ci)O
Unit
Number Pu

Sr-90 Ca-137 Totat' Pu-239 Ru-106 Total U Am-241 H-3 Alpha Bets

---. Ponds, Ditches, and Trenches.

216-S-0P -

216-S-11 0.814 0.82 0.31 0.292 0.00685 - 0.00553 1.94

216-S-15 - - - - - - - - -

216-S-16P 45.1 30 - - 0.00000447 1.05 - - 22.6 148

216-S-17 15.9 12.7 3 - 0.000000000312 0.0453 - - 0.184 56.3

216-S-19 1.3 1.29 20.6 - 0.000000389 0.0518 - 0.187 1.26 5.12

216-S-8 0.386 4.92 2 - 0.00000000013 0.065 - - 0.123 10.5

216-S-18 - - - - - - - - -

216-.12 0.41 0.434 1 - 0.0000000000138 0.00166 - - 0.0614 1.66

216-S-14 - - - - - - - - -

216-S-10D 1.07 1.24 0.1 0.00468 0.346 0.0671 0.0152 - 0.0244 3.51

216-S-16D - - - -

216-U-9 - - - -

- -_____ -_SepitianiAndAssociazelDrainFeidi -

2607-WZ - ---

2607-W6 -

Sanitary Crib - - - --

-- - -Transfer Facilities, Diversion Boxes, and Pipelines

240-S-151 ---

240-S-152--

WHC(SPLANT)/9-12-92/03151T
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Table 2-2. Radionuclide Waste Inventory Summary. Page 3 of 4

Waste
Management Quantity of Reported Radionuclides (Ci"r
Unit
Number PU

Sr-90  Cs-137 Totalw Pu-239 Ru-106 Total U Am-241 H-3 Alpha Beta

241-S-151 - -

241-S-152 - -

241-SX-151 - -

241-SX-152 - -

241-SX-A - -- - - - -

241-SX-B - -- - - - - -

241-SY-A - - - -

241-SY-B - -

241-SY-A - -- - - - - -

241-SY-B - -- - - - - -

216-S-172 - - -- - - - -

2904-S-160 - - - - - -

2904-S-170 - -- - - -

2904-S-171 - - - - - -

241-S-A - -- - -

241-S-B - - - - - - -

241-S-C - - - - -

241-S-D - - - - -

207-S - -

207-SL - - - - - - -

WHC(SPLANT)/9-12-92/03151T
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Table 2-2. Radionuclide Waste Inventory Summary. Page 4 of 4
Waste
Management Quantity of Reported Radionuclides (Ci)'
Unit
Number P j

Sr-90 C-137 Totaw Pu-239 Ru-106 Total U A1-241 H-3 Alpha Beta

Buriul site,

218-W-:7' 34.84 39.24 0.7 0.000000M295 7-

218-W-9' 0.000815 0.000921j - 5.76600000e-14 -

' Values are decayed through December 31, 1989 unless otherwise noted.
'f Values are reported in grams.
*/ Values are decayed through December 31, 1990.
Dashes indicate data are not available.

i
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Draft B

Table 2-3. Chemical Waste Inventory Summary. Page 1 of 3

Qiantity of ftpotltd Cenih ks
waste -
Management i i i - Al
Unit Number Nitric Alumi- Dichro- Hydrox- nium inum

Nitrate Acid Sodium nate mate ide Nitrate Nitrate MIBK

240-S-302 - - - - -

241-S-302A - -- - - - -

241-S-302B - -- - -

241-SX-302 - - - -- - - -

244-S - - - - -

iCribs a.d Drais __

2164-1 & 2 60,000 100,000 10,000 - 60,000 -

216-S-5 100 - - - - - -

216-S-6 140 - - - - - - -

216-S-7 110,000 250,000 7,000 - - - - 40,000 -

216-S-9 - 30,000 - -- -

216-S-13 10,000 - 1,000 - 10,000 - - 10,000 10,000

216-S-20 20,000 - - - - - - - -

216-S-22 7,000 - 3,000 - - - -

216-S-23 - 300 - - - - - -

216-S-25 1 - - - - - - -

216-S-26 30 - - - - - -

216-S-3 9 - 5 3 2 2 - - -

Ponds, Ditches, adi Trteiwi_

216-S-10P - - - - - -

216-S-11 ~ - - - - -

216-S-15 1 - - - - - - 10,000 10,000

216-S-16P - -- - - - - -

216-S-17 140 - - - -

216-S-19 - - - - - - -

216-S-8 100 - - - - -

2164-18 - - - -

216-S-12 - - - - - - 600 - -

216-S-14 - - - - - -

WHC(SPLANT)/9-12-92/03 ISIT
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Table 2-3. Chemical Waste Inventory Summary. Page 2 of 3
Qaantity feotdhmei(kt

Waste
Management Sodium Sodium Sodium Ammo- Alum-
Unit Number Nitric Alumi- Dichro- Hydrox- nium mum

Nitrate Acid Sodium nate mate ide Nitrate Nitrate MIBK

216-5-10D - - - - - -

216-S-16D 10 - - - - - -

216-U-9 - - - - - - -

2607-WZ - - - - - -

2607-W6 - - - -

Sanitary Crib - - -

____isfercitiesT Dive iBxesa ad dPiiha _ _

240-S-151 - - - - -

240-S-152 - - - - - - -

241-S-151 - - - - - - -

241-S-152 - - - - -

241-SX-151 - - - - -

241-SX-152 - - - - - -

241-SX-A - - - - - - -

241-SX-B - - - - - - - - -

241-SY-A - - - - - - - - -

241-SY-B - - - - - -

216-S-172 - - - - - -

2904-S-160 - - - - - - -

2904-S-170 - - - - - - - -

2904-S-171 - - - - -

241-S-A - - - - - -

241-S-B - - - - - - -

241-S-C - - - -

241-S-D - - - - - - -

207-S - - - - - -

207-SL - 1 -- - - -

WHC(SPLANT)/9-12-92/03151T
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Table 2-3. Chemical Waste Inventory Summary. Page 3 of 3

WasteaIty 
of Reported chemi ---

Management Sodium Sodium Sodium Ammo- Alum-
Unit Number Nitric Alumi- Dichro- Hydrox- nium mum

Nitrate Acid Sodium nate mate ide Nitrate j Nitrate MMBK

218-W-7 - - -

218-9 si .- hav -W - -7-
Not all sites have reported inventories. These inventories do not necessarily list all of the contaminants
disposed of at a site.
Dashes indicate data are not available.

WHC(SPLANT)/9-11-92/03151T
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Table 2-4. Description of S Plant Aggregate Area Tank Farms. Page 1 of 2

Total Waste
Interim Volume Drainable Waste

Name Type Integrity Stabilized Isolation Remaining (L) Volume (L)

241-S Tai&FarM

241-S-101 single-shell sound no PI 1,616,200 363,400

241-S-102 single-shell sound no PI 2,078,000 870,600

241-S-103 single-shell sound no PI 938,700 386,100

241-S-104 single-shell assumed IS 11 1,112,800 109,800
leaker

241-S-105 single-shell sound IS H 1,726,000 132,500

241-S-106 single-shell sound no PI 2,055,300 700,200

241-S-107 single-shell sound no PI 1,392,900 193,000

241-S-108 single-shell sound no PI 2,286,100 480,700

241-S-109 single-shell sound no PI 2,149,900 533,700

241-S-110 single-shell sound no PI 2,619,200 4,16,400

241-S-111 single-shell sound no PI 2,255,900 775,900

241-S-112 single-shell sound no PF 2,411,000 507,200

241-SX Tank Farm

241-SX-101 single-shell sound no PI 1,726,000 552,600

241-SX-102 single-shell sound no PI 2,055,300 692,700

241-SX-103 single-shell sound no PI 2,467,800 881,900

241-SX-104 single-shell assumed no PI 2,324,000 760,800
leaker

241-SX-105 single-shell sound no PI 2,585,200 987,900

241-SX-106 single-shell sound no Pi 2,036,300 965,200

241-SX-107 single-shell assumed IS 11 393,600 18,900
leaker

241-SX-108 single-shell assumed IS 11 435,300 22,700
leaker

241-SX-109 single-shell assumed IS 11 946,300 37,900
leaker

241-SX-110 single-shell assumed IS 11 234,700 0
leaker

WHC(SPLANT)/9-12-92/03151T
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Table 2-4. Description of S Plant Aggregate Area Tank Farms. Page 2 of 2

Total Waste
Interim Volume Drainable Waste

Name Type Integrity Stabilized Isolation Remaining (L) Volume (L)

241-SX-111 single-shell assumed IS 11 473,100 26,500
leaker

241-SX-112 single-shell assumed IS 11 348,200 11,400
leaker

241-SX-113 single-shell assumed IS ll 98,400 0
leaker

241-SX-114 single-shell assumed IS 1[ 685,100 53,000
leaker

241-SX-115 single-shell assumed IS if 45,400 0
leaker

241 -SY Tank Far

241-SY-101 double-shell sound NA NA 4,201,400 972,700

241-SY-102 double-shell sound NA NA 2,426,200 2,157,500

241-SY-103 double-shell sound NA NA 2,816,000 632,100

Notes: IS - interim stabilized
11 - interim isolated
PI - partially interim isolated
na - not applicable

Source: Tank Farm Surveillance and Waste Status Summary Report for January 1992

WHC(SPLANT)/9-12-92/03151T
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Table 2-5. General Information Reference Locator. Page 1 of 2

Desired Single-Shell Tank Information Reference Document

Watch List Tanks: Identification per WHC-EP-0182, Tank Farm Surveillance
Public Law 101-510, Section 3137, and Waste Status Summary Report,
"Safety Measures for Waste Tanks at Table 1
Hanford Nuclear Reservation." (Wyden
Bill Amendment)

Definitions: Definitions include Interim WHC-EP-0182, Appendix A
Stabilized (IS), Partial Interim Isolated
(PI), Interim Isolated (II), Tank Integrity
(Sound or Assumed Leaker), Intrusion,
Drywells, Laterals, Surface Levels,
Automatic FIC, Liquid Observation Well
(LOW), Thermocouple (TC), Sludge, and
Salt Cake.

Tank Schematic: Quick reference for WHC-EP-0182, Figure B-1
tank capacities and relative dimensions.

Tank Information: Tank waste material, WHC-EP-0182, Table C-5
tank integrity ("sound" or "assumed
leaker" stabilization/isolation status, total
.waste, supernatant waste, drainable
interstitial, sludge volume, salt cake
volume, last in-tank photo date.

Single-Shell Tank Leak Volume WHC-EP-0182, Table H-1
Estimates

Leak Detection Equipment: Type and WHC-SD-WM-l-357, Waste Storage
description of leak detection devices for Tank Status and Leak Detection Criteria
each tank, and detection criteria.

West Area Waste Storage Tank WHC-SD-WM-TI-357, Section 6.0
Criteria: Criteria is discussed by tank
farm and includes leak detection drywells
(type of probe used, radiation criteria,
well location, well depths and monitoring
frequency), surface level measurement
(decrease/increase criteria, monitoring
frequency).

WHC(SPLANT)/9-11-92/03151T
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Table 2-5. General Information Reference Locator. Page 2 of 2
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Desired Single-Shell Tank Information Reference Document

Tank Farms Facility Interim WHC-CM-5-7 Section 1.11
Stabilization Evaluation: Provides the
stabilization criteria for single-shell tanks
and auxiliary tanks.
Single-Shell Tank Operating OSD-T-151-00013
Specifications: Information includes
structural limitations (tank content
composition, dome loading, waste
temperatures, vapor space pressures),
radiological containment requirements,
cross-connection requirements, and leak
detection control.

Double-Shell Tank Farm Facility Safety WHC-SD-WM-SAR-016
Analysis Report: Site characteristic,
facility design, process system.

Double-Shell Tank Operating Not Available. OSD-T-151-00007
Specifications:
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Table 2-6. Summary of Unplanned Releases. Page 1 of 13

WHC(SPLANT)/9-12-92/03 151T

t'J

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-10 Near the 203-S Uranium 1952 NA * An unknown source caused spotty uranium
Storage Tanks contamination.

* Maximum readings of 10,000 ct/min at 2 cm
(1 in.) were noted.

* The contaminated area was covered with
asphalt and posted with radiation zone signs.

UN-200-W-30 216-S-12 Trench July 1954 216-S-12 Trench * The contaminated area was limited to a pit
near the northeast corner of the S Plant stack.
The pit was covered with several feet of clean
soil.

a Contamination consisted predominantly of Ru
and ZrNb with approximately 5 Ci of beta
activity and 2 to 3 Ci of gamma activity.

& This site is scheduled for deletion, as it is a
duplicate of the 216-S-12 Trench.

UN-200-W-32 Near northwest corner of 1954 NA * A ruptured transfer line enroute to 224-U from
S Plant exclusion area S Plant spilled uranyl nitrate hexahydrate

solution to the ground.
* No analytical data provided on the level of

contamination associated with this release.
a The contaminated area was covered with clean

soil, and the site removed from radiation zone
status in February 1971.

U
0

U
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Table 2-6. Summary of Unplanned Releases. Page 2 of 13
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Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-34 An acre between the open May 1955 NA * Release involved overflow from an open ditch
ditch and the 202-S and the 202-S Chemical Sewer Trenches
Chemical Sewer Trenches resulting in contamination of approximately

5,000 m2 between the open ditch and the
trenches.

* Maximum exposure rate of I R/h was
recorded.

* The ditch was dredged and the sludge
removed, placed in low spots on both sides of
the ditch and covered with 0.6 m (2 ft) of soil.
The area was removed from radiation zone
status in March 1971.

UN-200-W-35 Outside and north of S Plant September 1955 NA * Release from a leak in the uranyl nitrate
exclusion area hexahydrate process line from S Plant to

U Plant.
* Contamination was removed to the 200 West

Area Burial Ground. The area was removed
from radiation zone status in January 1972.

UN-200-W-41 Right-of-way from the 202-S July 7, 1956 NA * Transport of a burial box caused ground
railroad cut to the burial contamination at the right-of-way from the
ground 202-S railroad cut to the burial ground.

o Unknown beta/gamma readings to 1,000
mrad/h were recorded.

* Remedial actions not identified.

0
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Associated Waste
Unplanned Management
Release No. Location Date Unit Reported Waste - Related History

UN-200-W-42 Ground around a railroad February 3, 1957 NA * Contaminated spots from an unknown source
shack near 202-S Building were found in the S Plant Aggregate Area near

a railroad shack.
a Contamination consisted of unknown

beta/gamma readings to 500 mind/h.
a The site was cleaned to readings of 2,000 to

5,000 ct/min.

UN-200-W-43 Blacktop area near radiation February 12, 1957 NA * Site originated from wind blown contamination
zone east of 223-S from a nearby radiation zone. Site is

approximately 110 rn2 (1,200 ft) with 4,500
kg (5 tons) of contaminated soil.

* Unknown alpha with readings to 2,000
dis/min.

o Remedial actions not identified.

UN-200-W-49 241-SX Tank Farm, outside July 31, 1958 241-SX Tank a Release from the 241-SX Tank Farm caused
of southeast corner Farm contamination of approximately 46 n2 (500 ft)

outside of the southeast comer of the tank
farm.

* Unknown beta/gamma readings up to 150
mrad/h were noted, with a single spot with
readings up to 10 rad/h.

* Remedial actions not identified.

UN-200-W-50 East 241-SX Tank Farm August 25, 1958 241-SX-113 @ A release from 241-SX Tank Farm resulted in
Single-Shell Tank the contamination of an area approximately

8,000 m2 (2 acres) east of the tank farm.
* Unknown beta/gamma readings of 40,000

ct/min with spots up to 100 mrad/h were
noted.

* Remedial actions not identified.

WHC(SPLANT)/9-12-92/03151T
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Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-52 South of the 241-S-151 September 15, 1958 207-S Retention * Leakage from the 241-S-151 Diversion Box
Diversion Box toward 10th Basin and 241-S- caused ground contamination in an oval shaped
Street 151 Diversion area approximately 91 m (300 ft) wide, lying

Box immediately south of the diversion box toward
10th Street, including the 207-S Retention
Basin.

UN-200-W-56 Near the 202-S Column February 6, 1961 NA * Heavy rainfall washed contamination from a
Carrier Trench radiation zone (216-S-12) and contaminated 19

in 2 (200 ft) of graveled surface, and 5 m2 (50
ft) of blacktop.

* Unknown beta/gamma readings of 30,000
ct/min on graveled surface and 80,000 ct/min
on the blacktop were recorded.

* The contaminated area was roped off.

UN-200-W-61 Near the southwest corner of April 24, 1966 NA * A firehose ruptured while flushing the H-10 to
the 202-S Building the 241-SX transfer line, resulting in

contamination of an area approximately 19 in2

(200 ft) and containing 9,000 kg (10 tons) of
soil.

* Unknown beta/gamma readings from 4,000 to
100,000 ct/min were recorded.

* Contaminated walkways were washed down
and released from radiation zone status. The
top 15 cm (6 in.) of contaminated soil were
removed.

WHC(SPLANT)/9-12-92/03151T
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Associated Waste

Unplanned Management
Release No. Location Date Unit Reported Waste - Related History

UN-200-W-69 Between the 204-S railroad March 2, 1973 NA * Numerous spots of ground contamination of
spur and the S Plant railroad 2,000 to 50,000 ct/min with infrequent spots of
cut 20 to 100 mrads/h were noted north and

northeast from the 204-S Unloading Station
and between the 204-S railroad spur and the
S Plant railroad cut.
Inside established radiation zone, the sump pit
was found contaminated from 1,000 to 5,000
mrads/h and the grating from the sump stacked
nearby to 800 mrads/h.

0 Extension of survey outside the S Plant
exclusion fence produced readings of 5,000 to
100,000 et/min between 204-S railroad spur
and the S Plant railroad cut embankment.

* Remedial actions not identified.

UN-200-W-80 244-S Receiver Tank and October 24, 1978 241-S Tank Farm a The 241-S and 241-SX Tank Farms
areas adjacent to the 241-S 241-SX Tank contaminated the 244-S Receiver Tank
and 241-SX Tank Farms Farm construction site and other areas adjacent to the

tank farms.
* Radionuclides known to be present are "Sr

and 1"Cs with readings to 60,000 ct/min.
e Remedial actions not identified.

UN-200-W-81 Between the 241-S and 241- January 2, 1979 241-S Tank Farm e Airborne migration of contamination from the
SX Tank Farms 241-SX Tank 241-S and 241-SX Tank Farms.

Farm * Unknown beta/gamma with readings from 500
to over 100,000 ct/min were recorded.

- The area was cleaned and released; however,
upon detection of subsequent contamination the
area was roped off and reposted as a radiation
zone.

WHC(SPLANT)/9-11-92/03151T
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Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-82 Area near the 241-S-151 January 15, 1980 241-S-151 0 Traffic from daily routine surveillance
Diversion Box and the 241- Diversion Box deposited specks of contamination outside the
S-302 Catch Tank and 241-S-302 radiation zone.

Catch Tank 0 Unknown beta/gamma readings were noted
with spots outside of the zone reading up to
80,000 ct/min.

0 The specks were picked up and removed to the
burial ground.

UN-200-W-83 Vicinity of 204-S radiation November 23, 1981 NA * An unknown amount of radioactive
zone contamination was spilled on the ground in the

vicinity of the 204-S radiation zone.

tj UN-200-W-108 Underground crib waste line January 8, 1969 NA * Ruptures in the underground crib waste lines
between 216-S-9 Crib and produced unknown beta/gamma with exposureON
216-S-23 Crib rates 40 R/h detected at the bottom of the

waste line.
* Leakage occurred over an unknown time

period releasing an unknown amount of waste.
e Release was cleaned up by redirecting

approximately 110 L (30 gal) of waste solution
into a hole in the ground below the opening of
the line and approximately 6 m (20 ft) below
the ground surface.

* Annual surface radiological monitoring is
performed at this site; during the October 1990
survey no contamination was detected. This
was a decrease from the previous survey.

WHC(SPLANI)/9-12-92/03151T
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Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-109 Underground crib waste line January 24, 1969 NA * Ruptures in underground crib waste lines
between 216-S-9 Crib and resulted in waste water bubbling to the surface;
216-S-23 Crib radiation exposure rates of unknown

beta/gamma were measured at 450 mR/h and
decreased to 20 mR/h after the water sank
back into the ground.

- Annual surface radiological monitoring is
performed at that site; during the October 1990
survey general contamination was detected
from 200 to 6,000 ct/min, indicating no change
in contamination from the previous survey.

* Remedial actions not identified.

K3 UN-200-W-114 Area east of 241-SX Tank September 1980 241-SX Tank a Annual surface contamination monitoring
Farm Farm, 241-SX- performed October 1990 in the vicinity of the

151 Diversion 241-SX Tank Farm, 241-SX-151 Diversion
Box, and the Box, and the 241-SX-152 Diversion Box
241-SX-152 detected contamination from 200 to 450 ct/min

Diversion Box with specks of contamination up to 4 mR/h.
* Similar conditions were reported during

surveys in September 1988 and 1989.
@ Cleanup operations have reduced but not

eliminated particulate contamination.

UN-200-W-116 91 m (300 ft) north of the 1968 NA * Site was contaminated with partidulate matter
202-S Building spread by wind from the 204-S Waste Storage

Tank exhaust and the related railroad tanker
waste unloading station.

* General contamination was measured at 200
ct/min with isolated specks up to 2 mrem/h
during surface radiation monitoring in October
1990.

WHC(SPLANT)/9-11-92/03151T
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Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-123 204-S Unloading Facility January 18, 1979 NA o Release of 73,000 L (19,300 gal) of
Area radioactive liquid waste occurred at the 204-S

Unloading Facility area, caused by a frozen
discharge line.

* Contaminated ground beneath the tank car was
cleaned up.

UN-200-W-127 East side of 242-S Building February 26, 1980 NA a A pool of liquid was found on the found at the
east side of 242-S Building; high radiation
levels were noted all around the building.

e Spill area was covered with clean soil.

UN-216-W-25 Encasement containing Unknown 242-S Evaporator o Not an unplanned release, but has been given
transfer lines between the that designation; an encasement containing
242-S Evaporator and the transfer lines between the 242-S Evaporator
241-U Tank Farm (inactive) to the 241-U Tank Farm is emitting W

radioactivity.
* No release of radioactive material has

occurred; current levels range from 2,000 to
40,000 dis/min beta.

e A series of 24 clean-out boxed are regularly
surveyed for radiation.

UN-216-W-30 Northeast of the 241-SY 1985 241-SY Tank * Release of unknown origin and type resulted in
Tank Farm including 216-S- Farm contamination of a site extending 900 ft to the
23 Crib northeast of the 241-SY Tank Farm and

spreading 250 ft. wide.
* Current levels of radioactivity are 3,500

dis/min beta, less than 0.5 mrem/h.
e Site crosses the northern portion of the 216-S-

23 Crib; it is heavily vegetated and shows no
sign of stabilization.

WHC(SPLANT)/9-12-92/03151T
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Table 2-6. Summary of Unplanned Releases. Page 9 of 13

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UPR-200-W-96 Adjacent to and north of the January 9, 1969 NA * Release consisted of 0.01 g of Pu-239
233-S Filter House contaminated water. Smear samples taken of

the water and surfaces involved were as
follows: water on the floor of the 233-S Filter
House was greater than 40,000 dis/min; the
concrete pad outside the filter building was
10,000 dis/min; the electric motor pad was
10,000 dis/min; and the water in the overflow
pool was 600 dis/min.

* The site was covered with 71 m (234 ft) of
clean gravel.

* The October 1991 radiological survey detected
contamination of 200 to 3,000 ct/min at the
northwest corner of the site.

UPR-200-W-47 Approximately 137 m (150 June 1958 216-S-16P a Dike break resulted in soil contamination that
yd) to the west of the 216-S- spread approximately 137 m (150 yd) to the
16P Pond west of the S Plant Pond dike and extended

274 m (300 yd) from north to south.
* Readings to a maximum of 750 mR/h were

observed.
o Contaminated ground was bladed under during

a remediation effort in 1959.

UPR-200-W-57 233-S Building November 6, 1963 233-S Building * A fire in the plutonium column at the 233-S
Building spread plutonium contamination
throughout and in the immediate vicinity of the
building.

a Parts of the building were cleaned of gross
contamination and nonflammable alpha
contamination was remediated.

WHC(SPLANT)/9-12-92/03151T
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Table 2-6. Summary of Unplanned Releases. Page 10 of 13

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UPR-200-W-59 No. 1 Pond at 202-S September 26, 1965 202-S Building a Failure of an F-I process vessel coil in the
Building 202-S Building allowed effluent to mix with

the cooling water.
o Unknown beta/gamma readings with a

maximum dose rate of 190 mrad/h at the No.
I Pond inlet.

& Remedial actions not identified.

UPR-200-W-87 291-S HEPA filter housing January 28, 1992 291-S Stack 9 Water leak from the 291-S HEPA filter
Complex housing contaminated the ground at its base.

* Readings to 2,000 ct/min were recorded.
* Contaminated soil was removed.

UPR-200-W-124 216-S-19 Pond Unknown 216-S-19 Pond * Dike break caused contamination over an area
9 m (30 ft) wide and extending approximately
305 m (1,000 ft) southwest of the 216-S-19
Pond dike.

* No monitoring data reported this release.
* Remedial actions not identified.

UPR-200-W-139 216-U-9 Ditch September 1953 216-U-9 Ditch o Contamination from an unknown source was
detected at the 216-U-9 Ditch.

* No radiation readings or analytical data

reported.
* Site was covered in the Spring of 1954.

UPR-200-W-13 207-S Retention Basin and December 23, 1952 207-S Retention * Release may have been related to the failure of
swamp area outside 200 Basin the H-4 oxidizer coil at the 202-S Building.
West Area * Unknown beta/gamma readings with a dose

rate that increased from 6 mrem/h to 700
mrem/h over a 3-day period.

* Remedial actions not identified.

WHC(SPLANT)/9-12-9203151T
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Table 2-6. Summary of Unplanned Releases. Page 11 of 13

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UPR-200-W-15 207-S Retention Basin and November 1952 207-S Retention e Release resulted from the failure of a steam
swamp area outside 200 Basin coil in the 202-S Building D-12 Waste
West Area Concentrator.

* Unknown beta/gamma activity with dose rates
up to 2 rem/h. Contamination was measured
at 35 mrem/h I in. from the ground.

e The swamp was diked to maintain a constant
water level.

UPR-200-W-20 Area near 241-S-151 January through 241-S-151 * Release occurred as a result of leakage from
Diversion Box and 241-SX February 1953 Diversion Box the 241-S-151 Diversion Box, contaminating a
Tank Farm 92 m2 (1,000 ft) ara near the 241-SX Tank

Farm.
e Reported readings indicated unknown

betaigamma contamination.
a Contamination was covered with 92 2 (1,000

ft) of gravel. The site was removed from W
radiation zone status in January 1971.

UPR-200-W-36 216-S-1 and -2 Crib area August 4, 1995 216-S-1 and a A ruptured test well caused a release from the
-2 Cribs 216-S-1 and -2 Cribs.

* No data concerning contamination detailed.
* Remedial actions not identified.

UPR-200-W-51 South of 241-S-151 September 12, 1958 241-S-151 * Leakage from the 241-S-151 Diversion Box
Diversion Box Diversion Box contaminated a narrow strip of ground south of

the diversion box.
- Unknown beta/gamma readings up to 50

mrad/h were taken within 30 m (100 ft) of the
diversion box and readings outside the fenced
area were recorded at approximately 4,000
ct/min.

* Contaminated soil was saturated with water
and turned over with a bulldozer.

WHC(SPLANI)/9-12-92/03151T
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Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UPR 200-W-95 207-S Retention Basin Late 1952 until 207-S Retention * A number of process coil leaks from the 202-S
April 1954 Basin Building caused the 207-S Retention Basin to

become contaminated.
a The site has been interpreted as low-activity

containing approximately 10 Ci of mixed
fission products.

a No monitoring data provided.
* The gross amounts of radioactivity remaining

on the concrete floors and walls of this site
were covered by an overfill of soil.

UPR-200-W-140 241-SX-107 Single-Shell 1964 241-SX-107 * Spill of 19,000 L (5,000 gal) from the 241- 0
Tank Single-Shell Tank SX-107 Single-Shell Tank resulted in the

lateral spread of contamination 17 to 18 m (55
to 60 ft) below ground surface.

* Tank is currently inactive and was removed W 3
from service in 1964.

UPR-200-W-141 241-SX-108 Single-Shell 1962 241-SX-108 * Release of approximately 9,100 L (2,400 gal)
Tank Single-Shell Tank of supernatant containing REDOX high-level

waste and concrete.
* Remedial actions not identified.
* The tank is currently inactive and was removed

from service in 1962.

UPR-200-W-142 241-SX-109 Single-Shell 1965 241-SX-109 @ Release of approximately 19,000 L (5,000 gal)
Tank Single-Shell Tank of REDOX high-level liquid waste.

* Remedial actions nut identified.
a The tank is currently inactive and was removed

from service in 1965.
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Table 2-6. Summary of Unplanned Releases. Page 13 of 13

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UPR-200-W-143 241-SX-111 Single-Shell 1974 241-SX-111 * Release of approximately 7,570 L (2,000 gal)
Tank Single-Shell Tank of REDOX high-level liquid waste and ion

exchange liquid waste from the 241-SX tanks.
* Remedial actions not identified.
e The tank is currently inactive and was removed

from service in 1974.

UPR-200-W-144 241-SX-112 Single-Shell 1969 241-SX-112 * Release of approximately 114,000 L (30,000
Tank Single-Shell Tank gal) of REDOX high-level liquid waste.

* Remedial actions not identified.
* The tank is currently inactive and was removed

from service in 1969.

UPR-200-W-145 241-SX-113 Single-Shell 1962 241-SX-113 e Release of approximately 57,000 L (15,000
Tank Single-Shell Tank gal) of REDOX high-level liquid waste.

* Remedial actions not identified.
e The tank is currently inactive and was removed

from service in 1958.

UPR-200-W-146 241-SX-115 Single-Shell 1965 241-SX-115 * Release of approximately 190,000 L (50,000
Tank Single-Shell Tank gal) of REDOX high-level liquid waste.

e Remedial actions not identified.
* The tank is currently inactive and was removed

from service in 1965.

w
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Table 2-7. Summary of Waste-Producing Processes in the S Plant Aggregate Area.

Waste Major Chemical Ionic Organic
Process Generated Constituents Strength pH Concentration Radioactivity

Feed Jacket Fission products, jacket High Basic Low High
Preparation dissolution constituents (alloy)

sodium hydroxide,
sodium aluminate

Fuel Sodium hydroxide, High Basic Low High
dissolution ferrous sulfamate,

zirconium, niobium

Extraction Aqueous Sodium aluminate, High Neutral Low Low
Cycles process fission products, sodium -Basic

waste hydroxide

Organic Hexone Low Neutral High Low
process
waste

Solvent Aqueous Sodium hydroxide, High Basic Low to High
Recovery waste sodium carbonate Medium

Analytical Laboratory Sodium hydroxide, Low Basic Low Low
Laboratory waste organics, fission projects

WHC(SPLANT)/9-17-92/03151T
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Radionuclides and Chemicals Used or Produced in
Separation/Recovery Processes.

RADIONUCLIDES
Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242m
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Bismuth-210
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Curium-242
Curium-244
Curium-245
Francium-221
Francium-223
Gross alpha
Gross beta
Iodine-131
Iodine-129
Krypton-85
Lanthanium
Lead-209
Lead 210
Iead 211
Lead 212
Lead-214
Neodymium
Neptunium-237
Neptunium-239
Nickel-63
Niobium-93m
Niobium-95

Plutonium
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Praseodymium
Promethium-147
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Radium-228
Rhodium-106
Ruthenium-103
Samarium-151
Selenium-79
Strontium-90
Technetium-99
Tellurium-121
Tellurium-125m
Tellurium-127
Tellurium-129m
Thallium-207
Thallium-208
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-234
Tritium
Uranium
Uranium-233
Uranium-234
Uranium-235

Uranium-236
Uranium-238
Yttrium-90
Zirconium-93
Zirconium-95

ORGANIC CHEMICALS
Methyl isobutyl ketone
Normal paraffin hydrocarbon
Tributyl phosphate

INORGANIC CHEMICALS
Aluminum
Aluminum nitrate nonahydrate
Aluminum nitrate (mono basic)
Boric Acid
Ceric ammonium nitrate
Dibasic aluminum nitrate
Ferrous ammonium sulfate
Ferrous sulfamate
Ferrous sulfate
Hydrazine
iron
Nitric acid
Oxalic acid
Periodic acid
Silicon
Silver nitrate
Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium fluroide
Sodium hydroxide
Sodium nitrate
Sodium nitrite
Sulfuric acid
Zirconium
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Table 2-9. Partial List of Chemicals Used in the 222-S Laboratory. Page 1 of 2

Compound Name Formula

Acetone

Aluminum nitrate nonahydrate

Ammonium hydroxide

Ammonium oxalate

Bromonaphthalene

Butylated hydroxytoluene

Ceric sulfate

Di2-ethyl hexyl phosphoric acid

Ferrous sulfamate

Ferrous sulfate

Hydrazine

Hydrochloric acid

Hydroxylammine hydrochloride

Hydroxyquinoline

Lead nitrate

Mercuric thiocyanate

Methyl ethyl ketone

Methyl isobutyl ketone

Mineral oil

Nitrate

Nitric acid

Normal paraffin hydrocarbon

0-phenanthroline

Potassium fluoride

Potassium oxlate

Potassium permanganate

S-diphenyl carbazide

Sodium dichromate

WHC(SPLANT)/9-12-92/03151T

CH3C2OH3

Al(NO3)3 -9H20

NH40H

(NH4)2C20 4H20

C1OH 7Br

Ce(SO)2

ClgH34POOH

Fe(SO3NH2)2

FeSO4

H2NNH2 -H20

HC!

NH2OH -HCL

CH 6NOH

Pb(N0 3)2

Hg(SCN) 2

CH3COC2H5

CH3COC4H,

Light hydrocarbons

NO3

HN03

COH22 to C 14H 30

C12HsN 2

KF

K2C 20 4

KMnO4

C13H14N40

Na2 CR207 -2H20
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Table 2-9. Partial List of Chemicals Used in the 222-S Laboratory. Page 2 of 2

Compound Name Formula

Sodium fluoride NaF

Sodium hydroxide NaOH

Sodium nitrite NaNO2

Sulfate SO3

Sulfuric acid H2SO4

Tetrabromoethane (CHBr 2)2

Tetraphenyl boron (C6H5)B

Thenoyltrifluoroacetone C7H5SO 2F3

Tributyl phosphate (C4H9)3 P04

Trichloro methane --

Titanium chloride TiCL4

Tri-iso-octylamine CH 51N

Tri-n-octylamine C2H 51N

Vanadium V

Xylene C6H4(CH 3) 2

Zinc amalgam ZnHg

Source: Klem 1990
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Table 2-10. Radionuclides and Chemicals Disposed of to S Plant Aggregate Area
Waste Management Units. Page 1 of 2

INORGANIC CHEMICALS
Aluminum
Aluminum nitrate
Aluminum oxide
Ammonia
Ammonium fluroide
Ammonium hydroxide
Ammonium nitrate
Ammonium oxalate
Boron
Boric acid
Cadmium
Ceric ammonium nitrate
Ceric sulfate
Chromic nitrate
Copper
Ferrous ammonium sulfate
Ferrous sulfamate
Ferrous sulfate
Hydrazine
Hydrochloric acid
Hydrofluoric acid
Hydrogen
Hydroxylamine
Hydrochloride
Iron
Lead nitrate
Magnesium
Manganese dioxide
Mercuric nitrate
Mercuric thiocyanate
Mercury
Nitric acid
Nitric oxide
Nitrogen dioxide
Oxalic acid
Periodic acid

Potassium dichromate
Potassium fluoride
Potassium oxalate
Potassium permanganate
Silicon
Silicon dioxide
Silver nitrate
Sodium aluminate
Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium fluoride
Sodium hydroxide
Sodium metasilicate
Sodium nitrate
Sodium nitrite
Sulfamic acid
Tetrabromoethane
Tin
Titanium chloride
Xenon
Zinc

RADIONUCLIDES
Aluminum-28
Americium-241
Antimony-122
Antimony-124
Antimony-125
Antimony-126
Barium-133
Barium-137
Beryllium-7
Beryllium-10
Cadmiun-109
Calcium-45

Carbon-14
Cerium-141
Cesium-134
Cesium-137
Chlroine-36
Chromium-51
Cobalt-57
Cobalt-58
Cobalt-60
Curium-243
Einsteinium-254
Europium-152
Europium-154
Europium-155
Gadolinium-153
Germanium-68
Iodine-123
Iodine-125
Iodine-129
Iron-55
Iron-59
Krypton-85
Lead-212
Lead-214
Manganese-54
Molybdenum-93
Niobium-93m
Niobium-94
Niobium-95
Nickel-59
Nickel-63
Phosphorus-32
Plutonium-238
Plutonium-239
Plutonium-240
Plutonium-241
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Table 2-10. Radionuclides and Chemicals Disposed of to S Plant Aggregate Area
Waste Management Units. Page 2 of 2

Potassium-40
Polonium-210
Promethium-147
Protactinium-231
Radium-228
Rhenium-187
Rhodium-106
Rubidium-86
Ruthenium-103
Ruthenium-106
Scandium-46
Selenium-75
Silver-108
Silver-110
Sodium-22
Sulfur-35
Tin-121
Tin-123m
Tritium
Strontium-82
Strontium-90
Tantalum-182
Technetium-99
Tellurium-121
Tellurium-125m
Tellurium-127
Tellurium-129m
Thallium-204
Thullium-170
Uranium-234
Uranium-235
Uranium-236
Uranium-238
Vanadium-49
Ytrium-87
Yttrium-88
Zinc-65
Zirconium-95

Hydroxyquinoline
Methyl isobutyl carbinal
Methyl isopropyl diketone
Mineral oil
Normal paraffin
hydrocarbon
O-phenanthroline
Propane
S-diphenyl carbazide
Tetraphenyl boron
Thenoyltrifluoroacetone
Tributyl phosphate
Tri-iso-octylamine
Tri-n-octylamine
Xylene

ORGANIC CHEMICALS
Acetone
Bromonapthalene
Di2-ethyl hexyl phosphoric acid
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1 3.0 SITE CONDITIONS
2
3
4 The following sections describe the physical nature and setting of the Hanford Site, the
5 200 West Area, and the S Plant Aggregate Area. The site conditions are presented in the
6 following sections:
7
8 e Physiography and Topography (Section 3.1)
9

10 e Meteorology (Section 3.2)
11
12 e Surface Hydrology (Section 3.3)
13
14 * Geology (Section 3.4)
15
16 * Hydrogeology (Section 3.5)
17
18 a Environmental Resources (Section 3.6)
19
20 * Human Resources (Section 3.7).
21
22 Sections describing topography, geology, and hydrogeology have been taken from
23 standardized texts provided by Westinghouse Hanford (Delaney et al. 1991; and-Lindsey et
24 al. 1991 d dy . for that purpose.
25
26
27 3.1 PHYSIOGRAPHY AND TOPOGRAPHY
28
29 The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral
30 Washington. The Pasco Basin is one of a number of topographic depressions located within
31 the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a
32 broad basin located between the Cascade Range and the Rocky Mountains. The Columbia
33 Intermontane Province is the product of Miocene continental flood basalt volcanism and
34 regional deformation that occurred over the past 17 million years. The Pasco Basin is
35 bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima
36 Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake
37 Hills, and on the east by the Palouse s(lope (Figure 3-1).
38
39 The physiography of the Hanford Site is dominated by the low-relief plains of the
40 Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic
41 region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of
42 anticlinal ridges, (2) Pleistocene cataclysmic flooding, 1() Holocene eolian activity 1Q0
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1 98bW and-(4)-lonisliuing. Uplift of the ridges began in the Miocene epoch and continues to
2 the present. Cataclysmic flooding occurred when ice dams in western Montana and northern
3 Idaho were breached, allowing large volumes of water to spill across eastern and central
4 Washington. The last major flood occurred about 13,000 years ago, during the late
5 Pleistocene Bpoch. Anastomosing flood channels, giant current ripples, bergmounds, and
6 giant flood bars are among the landforms created by the floods. Since the end of the
7 Pleistocene epoch, winds have locally reworked the flood sediments, depositing dune sands in
8 the lower elevations and loess (windblown silt) around the margins of the Pasco Basin.
9 Generally, sand dunes have been stabilized by anchoring vegetation except where they have
10 been reactivated where vegetation is disturbed (Figure 3-4).
11
12 A series of numbered areas have been delineated at the Hanford Site. The 100 Areas
13 are situated in the northern part of the -nford j Site adjacent to the Columbia River in an

44 area commonly called the "Horn." The elevation of the tHorn% is between 119 and 143 m
15 (390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the

T6 river. The 200 Areas are situated on a broad flat area called the 200 Areas Plateau. The
17 200 Areas Plateau is near the center of the Hanford Site at an elevation of approximately 198
18 to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north,
9 northwest, and east toward the Columbia River, and plateau escarpments have elevation

20 changes of between 15 to 30 m (50 to 100 ft).
21
22 The 200 West Area is situated on the 200 Areas Plateau on a relatively flat prominent
23 terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold
24 Creek Bar trends generally east to west and is essentiaey-bisected by a flood channel that
25 trends north to south. This terrace drops off rather steeply to the north and northwest with

.26 elevation changes between 15 and 30 m (50 to 100 ft).
27

The topography of the 200 West Area is generally flat (Figure 3-1). The elevation in
a9 the vicinity of the S Plant Aggregate Area ranges from approximately 219 m (720 ft) in the
30 eastern part of the unit to about 197 m (647 ft) above msl in the western part. A detailed
31 topographic map of the area is provided as Plate 2. There are no significant natural surface
32 drainage channels within the area.
33
34
35 3.2 METEOROLOGY
36
37 The following subsections provide information on Hanford Site meteorology including
38 precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability
39 (Section 3.2.3).
40
41 The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
42 because of the rainshadow effect of the mountains. The weather is monitored at the Hanford
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1 Meteorology Station, located between the 200 East and 200 West Areas, and at other points
2 situated through the reservation. The following sections summarize the Hanford Site
3 meteorology.
4
5
6 3.2.1 Precipitation
7
8 The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation.
9 Precipitation falls mai'ly in the winter, with about half of the annual precipitation occurring

10 between November and February. The'-" nn m2y/4Wsr Rsea

12 aprxmtl m( n) vrg winter snowfall ranges from 13 cm (5.3 in.) in January
13 to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in

c 14 February 1916 (Stone et al. 1983). During December through February, snowfall accounts
15 for about 38% of all precipitation in those months.
16
17 The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%.
18 Humidity is higher in winter than in summer. The monthly averages for the same period
19 range from 32.2% in July to 80% in December. Atmospheric pressure averages are higher

c 20 in the winter months and record absolute highs and lows also occur in the winter.

23 3.2.2 Winds
24
25 The Cascade Mountains have considerable effect on the wind regime at the Hanford

- 26 Site by serving as a source of cold air drainage. This gravity drainage results in a northwest
27 to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to
28 1980 is 3.4 m/s (7.7 mph). Peak gust speeds range from 28 to 36 m/s (63 to 80 mph) and
29 are generally southwest or west-southwest winds (Stone et al. 1983).
30
31 Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983).
32 The gravity drainage from the Cascades produces a prevailing west-northwest wind in the
33 200 West Area. In July, hourly average wind speeds range from a low of 2.3 m/s (5.2 mph)
34 from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.m.
35
36
37 3.2.3 Temperature
38
39 Based on data from 1914 to 1980, minimum winter temperatures vary from -33 *C
40 (-27 OF) to -6 *C (+22 *F), and maximum summer temperatures vary from 38 *C (100 *F)
41 to 46 *C (115 OF). Between 1914 and 1980, a total of 16 days with temperatures -29 *C
42 (-20 *F) or below are recorded. There are 10 days of record when the maximum
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1 temperature failed to go above -18 *C (0 *F). Prior to 1980, there were three summers on
2 record when the temperatures were 38 *C (100 *F) or above for 11 consecutive days (Stone
3 et al. 1983).
4
5
6 3.2.4 Atmespherie Pressure
7
8 The atmoespheric prossuroe averagos are higher in the wintfr than in the summer.
9 Between 1955 and 1980, atmosph r ged bghest in Jna at 1,020 flib
10 (mb) (-30.13 in.) of moercu an I cs in August at 1,012 mb (29.89 in.) of mcereur-'.A
11 proasuro drop of 2.8 fnt (0.082 in.) of mcrcury paf hour ove a 6 hour pcflod, with ft
12 maximum hourly drop ef 5.1 m b (0. 160 in.) of morceury was reeerded on Navember 3, 195
13 (Stone et al. 193).
14
rs
16 &..5S-y Conr
17
18 During the perdd of record (1954 throeugh 1930, there has been an average of 192
19 suinny days per ycaf at the Ilanfcrd Site. The majority of the sunnly days occuir duinig t
20 ammer mentha.

22
23 3.3 SURFACE HYDROLOGY
24
26 3 -k-C-e

-28

20 3.3.1 Regional Surface Hydrology
31
32 Surface drainage enters the Pasco Basin from several other basins, which include the
33 Yakima River Basin, ierse- eavenBasin, Walla Walla River Basin, Palouse/Snake Basin,
34 and Big Bend Basin (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by
35 major tributaries including the Yakima, Snake, and Walla Walla Rivers. No perennial
36 streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is
37 recorded at the United States Geological Survey (USGS) gage below Priest Rapids Dam, and
38 outflow is recorded below McNary Dam. Average annual flow at these recording stations is
39 approximately 1.1 x 1011 m3 (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 10" m (1.3 x
40 10' acre-ft) at the McNary Dam gage (DOE 1988§).
41
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1 Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr).
2 Mean annual runoff from the basin is estimated to be less than 3.1 x 1(9 m3/yr (2.5 x
3 10 acre-ftlyr), or approximately 3% of the total precipitation. The remaining precipitation
4 is assumed to be lost through evapotranspiration with a small component (perhaps less than
5 1%) recharging the groundwater system (DOE 1988).
6
7
8 3.3.2 Surface Hydrology of the Hanford Site
9

10 Primary surface water features associated with the Hanford Site, located near the center
1'1 of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the
12 Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in size and less than
13 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 198"j).
14 Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing and waste
15 disposal activities are also present on the Hanford Site.
16
17 The Columbia River flows through the northern part and along the eastern border of
18 the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids
19 Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along

C 20 the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also
21 present along this reach, including irrigation outfalls from the Columbia Basin Irrigation
22 Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and
23 Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the
24 Hanford Site are drained by the Columbia River.
25

- 26 Routine water-quality monitoring of the Columbia River is conducted by the U.S.
27 Department of Energy (DOE) for both radiological and nonradiological parameters and has
28 been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State
29 Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for
30 Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco
31 Basin, to McNary Dam. This designation requires that all industrial uses of this water be
32 compatible with other uses, including drinking, wildlife habitat, and recreation. In general,
33 the Columbia River water is characterized by a very low suspended load, a low nutrient
34 content, and an absence of microbial contaminants (DOE 1988).
35
36 Approximately one-third of the Hanford Site is drained by the Yakima River system.
37 Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are
38 within the Yakima River drainage system. Both streams drain areas along the western part
39 of the Hanford Site and cross the southwestern part of the nffi oAdSite toward the Yakima
40 River. Surface flow, which may occur during spring runoff or after heavier-than-normal
41 precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs,
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1 located on the western part of the Hanford Site, forms a small surface stream that flows for
2 about 2.9 km (1.8 mi) before infiltrating into the ground.
3
4
5 3.3.3 S Plant Aggregate Area Surface Hydrology
6
7 No natural surface water bodies exist in the four operable units of the S Plant
8 Aggregate M y There are three ditches, six
9 ponds, four trenches, and two retention basins in the S Plant Aggregate Area. The
10 216-S-10, Ditch is the only waste management unit, with the exception of the west fork of
11 the 216-U-9 Ditch, that remains open for surface disposal of liquid waste. The south pond
12 area of the 216-S-11 pgond is being used for root penetration studies. The unlined 216-
13 S-10 Ditch has approximately 0.3 m (1 ft) of standing water in the unstabilized portion.
1A All inactive waste management units have been either stabilized or backfilled.
15
16 The 200 West Area and specifically the S Plant Aggregate Area is not in a designated
L7, floodplain. Calculations of probable maximum flood for the Columbia River and the Cold
18 Creek watershed indicate that the 200 West Area is not expected to be inundated under
19 maximum flood conditions (DOE/RL 1991).

21
22 3.4 GEOLOGY
23
24 The follqwing subsections provide information pertaining to geologic characteristics of
25 southcentral Washington, the Hanford Site, the 200 West Area, and the S Plant Aggregate
26 Area. Topics included are the regional tectonic framework (Section 3.4.1), regional
27 stratigraphy (Section 3.4.2), and 200 West Area and S Plant Aggregate Area geology
28 (Section 3.4.3).

30 The geologic characterization of the Hanford Site, including the 200 West Area and
31 S Plant Aggregate Area is the result of many previous site investigation activities at Hanford.
32 These activities include the siting of nuclear reactors, characterization activities for the Basalt
33 Waste Isolation Project (BWIP), waste management activities, and related geologic studies
34 supporting these efforts. Geologic investigations have included regional and Hanford Site
35 surface mapping, borehole/well sediment logging, field and laboratory sediment
36 classification, borehole geophysical studies (including gamma radiation logging), and in situ
37 and laboratory hydrogeologic properties testing.
38
39
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1 3.4.1 Regional Tectonic Framework
2
3 The following subsections provide information on regional (southcentral Washington)
4 geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional
5 and Hanford Site seismology.
6
7 3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North
8 American continental plate and lies in a back-arc setting east of the Cascade Range. It is
9 bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky

10 Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River
11 Plain (Figure 3-8).
12
13 The Columbia Plateau can be divided into three informal structural subprovinces
14 (Figure 3-9): Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989).
15 These structural subprovinces are delineated on the basis of their structural fabric, unlike the
16 physiographic provinces that are defined on the basis of landforms. The Hanford Site is
17 located in the Yakima Fold Belt Subprovince near its junction with the Palouse Subprovinces.
18
19 The principal characteristics of the Yakima Fold Belt (Figure 3-10) are a series of
20 segmented, narrow, asymmetric anticlines that have wavelengths between 5 and 31 km (3
21 and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) (Medefl94;Reidel et al.
22 1989a). The northern limbs of the anticlines generally dip steeply to the north, are vertical,
23 or even overturned. The southern limbs generally dip at relatively shallow angles to the
24 south. Thrust or high-angle reverse faults with fault planes that strike parallel or subparallel
25 to the axial trends are principally found on the north sides of these anticlines. The amount of
26 vertical stratigraphyX offset associated with these faults varies but commonly exceeds
27 hundreds of meters. These anticlinal ridges are separated by broad synclines or basins that,
28 in many cases, contain thick accumulations of Neegene-Tiry to Quaternary-age

e 29 sediments. The Pasco Basin is one of the larger structural basins in the Yakima Fold Belt
30 Subprovince.
31
32 Deformation of the Yakima folds occurred under a north-south compression and was
33 contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a).
34 Deformation occurred during the eruption of the Columbia River Basalt Group and continued
35 through the Pliocene Ejpoch, into the Pleistocene E4poch, and perhaps to the present.
36
37 3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which
38 the Hanford Site is located, is s sii bounded on the north by the Saddle
39 Mountains anticline, yn sP Siopeon the west by the Umtanum Ridge,
40 Yakima Ridge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake
41 Mountain anticline (Figure 3-11). The Pasco Basin is divided bhG e ua
42 ,Uinto the Wahluke
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1 syncline ei@ the north, and Cold Creek syncline enM the south, by the Gable Meuntsi
2 antiline, the castcrnst c~tcnzion cf thc UmtAnumRd anidinc. The Cd Creek
3 syndinz is bzundcd en the seuth by the Yaldina Ridgc nntin Both the Cold Creek and
4 Wahluke synclines are asymmetric and relatively flat-bottomed structures. The north limbs
5 of both synclines dip gently (approximately 5 *) to the south and the south limbs dip steeply
6 to the north. The deepest parts of the Cold Creek syncline, the Wye Barricade depression,
7 and the Cold Creek depression are approximately 12 km (7.5 mi) southeast of the Hanford
8 Site 200 Areas, and just to the west-southwest of the 200 West Area, respectively. The
9 deepest part of the Wahluke syncline lies just north of Gable Gap.
10
11 The 200 West Area is situated on the generally southward dipping north limb of the
12 Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable
13 Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km (2.5

,14 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by a
5 distance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is over

-16 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the
17 basalts and overlying sediments dip to the south and southwest beneath the 200 West Area.
18

:19 3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the
20 Columbia Plateau region, is a seismically inactive area when compared to the rest of the
ril western United States (DOE 1988). The historic seismic record for eastern Washington
22 began in approximately 1850, and no earthquakes large enough to be felt had epicenters on
23 the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are
24 in western Washington and Oregon and western Montana and eastern Idaho. The most
25 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon,
26 earthquake that had a magnitude of 5.75 and that occurred more than 90 km (54 mi) away.
27 The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from
28 the Hanford Site at Walla Walla, Washington, and was VIL
2
30 Geologic evidence of past moderate or possibly large earthquake activity is shown by the
31 anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and
32 Gable Mountain. The currently recorded seismic activity related to these structures consists
33 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size
34 earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of
35 years).
36
37
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1 3.4.2 Regional Stratigraphy
2
3 The following subsections summarize regional stratigraphic characteristics of the
4 Columbia River Basalt and 8ruprabasalt sediments. Specific references to the Hanford Site
5 and 200 West Area are made where applicable to describe the general occurrence of these
6 units within the Pasco Basin.
7
8 The principal geologic units within the Pasco Basin include the Miocene age basalt of
9 the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt

10 sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying
11 the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments
12 thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek
13 syncline. The Nu s sedimentary sequence at the Hanford Site is up to apprcimatzly
14 230 m (7p0 ft) tik in the west senttul Cold Greek synclina, but inches out against the
15 anticlinal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge,
16 and Rattlesnake Hills.
17
18 The suprabasalt sedimentse-sdm _ENp7

19 think Addominated by laterally extensive deposits assigned to the late Miceent t-Plizccnz
r 20 eg-nocn7loPideeaeRingold Formation and the Pleistocenelage Hanford formation
a 21 (Figure 3-13). Locally occurring strata deseribed-il r lyrferre toas thepre-Missoula
W 22 gravels, -ienieu-te lio-Pleistocene unit, and$th erly "Palouse" soil comprise the

23 remainder of the sedimentary sequence. The pre-Missoula gravels underlie the Hanford

24 formation in the east-central Cold Creek syncline and at the east end of Gable Mountain
25 anticline east and south of {200 East Area4. The pre-Missoula gravels bas-f inot been
26 identified in the 200 West Area. The nature of the contact between the pre-Missoula gravels
27 has not been identified in the 200 West Area. The nature of the contact between the pre-
28 Missoula gravels and the overlying Hanford formation has not been completely delineated;

S 29 bosan vial usraedt. In addition, it is unclear whether the pre-Missoula
30 gravels overlie or interfinger with the early "Palouse" soil and Plio-Pleistocene unit.
31 Magnetic polarity data indicate the unit is no younger than early Pleistocene in age (>1 Ma
32 (mloner bfrpset)as reported in Lidey e al. (1991).
33
34 Relatively thin surficial deposits of eollan sand, boess, alluvium, and colluvium
35 discontinuously overlie the Hanford formation.
36
37 3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12)
38 comprises an assemblage of tholeiltic, continental flood basalts of Miocene age. These flows
39 cover an area of more 4639OO-63,0P m2 (63,000 mi2) in Washington, Oregon, and Idaho
40 and have an estimated volume of about -4,4sOG:j74;3$6km3 (40,800 mi3) (Tolan et at.
41 1989). Isotopic age determinations indicate that basalt flows were erupted approximately 17

H9
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1 to 6 Ma (milion years before przsor.t), with more than 98% by volume being erupted in a
2 2.5 million year period (17 to 14.5 Ma) (Reidel et al. 1989b).
3
4 Columbia River basalt flows were erupted from north-northwest-trending fissures of
5 linear vent systems in north-central and northeastern Oregon, eastern Washington, and
6 western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally divided
7 into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Grande
8 Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture
9 Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt,
10 divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek
11 and Umatilla fnMembers (Figure 3-12), formsthe uppermost basalt unit throughout most of
12 the Pasco Basin. The Elephant Mountain mfember is the uppermost unit beneath most of
13 the Hanford Site except near the 300 Area wh'ere the Ice Harbor eyember is found and
4 north of the 200 Areas where the Saddle Mountains Basalt has been eroded down to the

15 Umatilla mfember locally. On anticlinal ridges bounding the Pasco Basin, eresien-has
16 remined-the Saddle Mountains Basalts y exposing the Wanapum and Grande
17 Ronde Basalts.
18
19 3.4.2.2 Ellensburg Formation. The Ellensburg Formation consists of all sedimentary units
20 that occur between the basalt flows of the Columbia River Basalt Group in the central
21 Columbia Basin. The Ellensburg Formation generally displays two main lithologies:

volcaniclastics( d d9 it . 99, and siliciclastic )Wa .
23 The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked
24 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in
'25 the Ellensburg Formation consists of clastic, plutonic, and metamorphic detritus derived from
.26 the Rocky Mountain terrain. These two lithologies occur as both distinct and mixed in the
27 Pasco Basin. A detailed discussion of the Ellensburg Formation in the Hanford Site is given
t by Reidel and Fecht (1981). Smith et al. (1989) provides a discussion of age equivalent units

49 adjacent to the Columbia Plateau.
30
31 The stratigraphic names for individual units of the Ellensburg Formation are given in
32 Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding
33 basalt flows and thus the names are valid only for those areas where the bounding basalt
34 flows occur. Because the Pasco Basin is an area where most bounding flows occur, the
35 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three
36 uppermost units of the Ellensburg Formation are the Selah interbed, the Rattlesnake Ridge
37 interbed, and the Levey interbed.
38
39 3.4.2.2.1 Selah Interbed. The Selah interbed is bounded on the top by the Pomona
40 mfember and on the bottom by the Esquatzel mf#ember. The interbed is a variable mixture
41 of silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin stringers of
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1 predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford
2 Site.
3
4 3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on
5 the top e"3j the Elephant Mountain fegember and on the bottom by the Pomona meember.
6 The interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site:
7 J1) a lower clay or tuffaceous sandstone, 2) a middle, micaceous-arkosic and/or tuffaceous
8 sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath
9 most of the Hanford Site.

10
11 3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the
12 Ellensburg Formation and occurs between the Ice Harbor m4 ember and the Elephant
13 Mountain tMember. It is confined to the vicinity of the 300 Area. The Levey interbed is a
14 tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to
15 sandstone along its western and southern margins.
16
17 3.4.2.3 Ringold Formation. The Ringold Formation at the Hanford Site is up to 185 m
18 (607 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and
19 170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold
20 Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and
21 Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of

- 22 the 200 East Area and adjacent areas to the north in the vicinity of West Pendt&2*. The
23 Ringold Formation is assigned a late Mi oznz t Plige-M n e
24 (Fecht et al. 1987; DOE 1988)5 &I sd
25 B
26
27 Recent studies of the Ringold Formation (Lindsey and Gaylord 1989; LNd
28 IN ) indicate that it is best described and divided on the basis of sediment facies
29 associations and their distribution. Facies associations in the Ringold Formation (defined on
30 the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial
31 gravel, fluvial sand, overbank deposits, lacustrine deposits, and alluvial fan. The facies
32 associations are summarized as follows:
33
34 * Fluvial gravel-Clast-supported granule to cobble gravel with a sandy matrix
35 dominates the association. Intercalated sands and muds also are found. Clast
36 composition is very variable, with common types being basalt, quartzite,
37 porphyritic volcanics, and greenstones. Silicic plutonic rocks, gneisses, and
38 volcanic breccias also are found. Sands in this association are generally quartzo-
39 feldspathic, with basalt contents generally in the range of 5 to 424I%. However
40 basalt zantcnts as high as 25%9 (or le)al mr ar-ec eneeunteried-Low angle to
41 planar stratification, massive channels, d,[sllw h s, and large-scale
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1 cross-bedding are found in outcrops. The association was deposited in a gravelly
2 fluvial system characterized by wide, shallow shifting channels.
3
4 * Fluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross-
5 lamination in outcrop dominate this association. These sands usually contain less
6 than 15% basaltjtOjCmNs ah hsJnUWent a nd as up to 3
7 . Intercalated strata consist of lenticular silty sands and clays up to 3
8 m (10 ft) thick and thin (<0.5 no"4.Zt gravels. Fining upwards sequences less
9 than 1 m (3.3 ft) to several meters thick are common in the association. Strata
10 comprising the association were deposited in wide, shallow channels-incised-into
11 a muddy fleedplai.
12
13 * Overbank epst-This association dominantly consists of laminated to massive
14 silt, silty fine-gained sand, and paleosols containing variable amounts of calcium
15 carbonate. Overbank s u s
16
17 __ 3 c sseuns ese sediments record
18 deposition in a floodplai under proximal levee to more distal floodplain
19 conditions.
20
21 * Lacustrine dos-Plane laminated to massive clay with thin silt and silty sand
22 interbeds displaying some soft-sediment deformation characterize this association.
23 Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33 ft) thick are
24 common in the association. Strata comprising the association were deposited in a
25 lake under standing water to deltaic conditions.
26
27 * Alluvial fan--Massive to crudely stratified, weathered to unweathered basaltic
2& detritus dominates this association. ThWse OWN p O N
29 =4d y te This association was deposited largely by
30N debris flows in alluvial fan settings.
31
32 The lower half of the Ringold Formation contains five separate stratigraphic intervals
33 dominated by fluvial gravels. These gravels, designated units, A, B, C, D, and E (#s6

35 (Figure 3-13), are separated by intervals containing deposits typical of the overbank and
36 lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit
37 A, is designated the lower mud sequence. The uppermost gravel unit, unit E, grades
38 upwards into interbedded fluvial sand and overbank deposits. These sands and overbank
39 deposits are overlain by lacustrine-dominated strata.
40
41 Fluvial gravel units A and E correspond to the lower basal and middle Ringold units
42 respectively as defined by DOE (19885). Gravel units B, C, and D do not correlate to any
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1 previously defined units. d 1. The lower mud sequence corresponds to the
2 upper basal and lower units as defined by DOE (1988). The upper basal and lower units
3 are not differentiated. The sequence of fluvial sands, overbank deposits, and lacustrine
4 sediments overlying unit E corresponds to the upper unit as seen along the White Bluffs in
5 the eastern Pasco Basin. This essentially is the same usage as originally proposed by
6 Newcomb (1958) and Myers et al. (1979).
7
8 3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold Formation in the
9 western Cold Creek syncline in the vicinity of 200 West Area (Figures 3-11, 3-12, and 3-13)

10 is the laterally discontinuous Plio-Pleistocene unit (DOE 19886). The unit is up to 25 m
11 (82 ft) thick and divided into two facies: (1) basalti e-ctritus- s aand (2)
12 calcic paleosol (Stage III and Stage IV) (DOE 1988'). The calcrct-faics-g.ra ly. a84
13 paleoo jfaie4onsists of* $nWrm acariim carbonate-cemented silt, sand,
14 gravel at p d
15 sand. The basaltic detritus facies consists of weathered and unweathered basalt gravels
16 deposited as locally derived slope wash, colluvium, and sidestream alluvium. The Plio-
17 Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits
18 found near the base of the ridges bounding the Pasco Basin on the north, west, and south.
19 These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene to early
20 Pleistocene age on the basis of stratigraphic position and magnetic polarity of interfingering
21 loess units.

23 3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble
24 gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east-
25 central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of
26 the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, called the pre-Missoula
27 gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying
28 Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color,

c 29 and sharply truncate underlying strata. The nature of the contact between the pre-Missoula
30 gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether
31 the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio-
32 Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early
33 Pleistocene in age (>1 Ma) (Bmst al. 498M@ ).
34
35 3.4.2.6 Early "Palouse" Soil. The early "Palouse" soil consists of up to 20 m (66 ft) of
36 massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman
37 et al. 498 ; Bd9 DOE 19889). These deposits overlie the Pio-Pleistocene
38 unit in the western Cold Creek syncline around the 200 West Area (Figures 3-11, 3-12, and
39 3-13). The unit is differentiated from overlying graded rhythmites (Hanford formation) by
40 greater calcium carbonate content, massive structure in core, and high natural gamma
41 response in geophysical logs (Bjrnstad DOE 1988). h rg m e
42 ts p n
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1 RAiuuiM htN The upper contact of the unit is poorly defined, and it may2 grade up-section into the lower part of the Hanford formation. Based on a predominantly
3 reversed polarity the unit is inferred to be early Pleistocene in agel(Bak4
5 3.4.2.7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel,6 fine- to coarse-grained sand, and sil (k . 99) These deposits are divided into7 three facies: (1) gravel-dominated, f2) sand-dominated anq J3) slaekwate-er- nermoly
8 s m. ar a d s9v01 "'' ,-

10 sleetr i-d A eposits also are referred to as the "Touchet Beds"
11 d while the acies are generally referred to as the Pasco12 Gravels. The Hanford formation is thickest in the Cold Creek bar in the vicinity of 200
13 West and 200 East Areas where it is up to 65 m (213 ft) thick (Figures 3-11, 3-12, and
14 3-13). Ted
15 glca aeMisua(eh et 0. 987 DOE 198b; nk ae ta 1991) Hanfor15 

anf ord16 deposits are absent on ridges above approximately 385 m (1,263 ft) above sea level. The17 following subsections describe the three Hanford formation facies.17

19 in addtijswte the Hanford fomtonfc CEtC dkns (Bla4EI9O) alo r20 y j4 mHa

22
23 gener crsuted h tewd a

25' ,
26 p a

28, 3.4.2.7.1 Gravel Deminated Faeies- .
29 WNOM2. dominated bydsan-doigaadnacFs, he ravel-dominated ficies is30 dbsand and granule to boulder gravel. These deposits31 display massive bedding, plane to low-angle bedding, and large-scale planir cross-bedding in32 outcrop, while the gravels generally are matrix-poor and display an open-framework texture.33 Lenticular sand and silt beds are intercalated throughout the facies. Gravel clasts in the34 facies generally are dominated by basalt (50 to 80%). Other clast types include Ringold and35 Plo-Pleistocene rip-ups, granite, quartzite, and gneiss-elasts. The relative proportion of
36 gniessic and granitic clasts in Hanford gravels versus Ringold gravels generally is higher (up
37 to 20% as compared to less than 5%). Sands in this facies usually are very basaltic (up to
38 90%), especially in the granule size range. Locally Ringold and Plio-Pleistocene rip-up39 clasts dominate the facies comprising up to 75% of the deposit. The gravel facies dominates
40 the Hanford formation in the 100 Areas north of Gable Mountain, the northern part of 200
41 East Area, and the eastern part of the Hanford Site including the 300 Area. The gravel-
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1 dominated facies was deposited by high-energy flood waters in or immediately adjacent to the
2 main cataclysmic flood channelways.
3
4 3.4.2.7.2 Sand Dominated Facks.The sand-dominated facies consists of fine-
5 grained to rs n s granular sand displaying plane lamination and bedding
6 and less commonly plane cross-bedding in outcrop. These sands may contain small pebbles
7 ad ji-patsin addition to pebble-gravel interbeds and silty interbeds less than 1 m
8 (3.3 ft) thick. The silt content of these sands is variable, but where it is low an open
9 framework texture is common. These sands are typically very basaltic, commonly being

10 referred to as black or gray or salt and pepper sands. This facies is most common in the
11 central Cold Creek syncline, in the central to southern parts of the 200 East and 200 West
12 Areas, and in the vicinity of the WPPSS facilities. The laminated-sand,doinaed facies was
13 deposited ini ha fays as§bwpow*eadiad'adjacent to main flood channelways as
14 water in the channelways spilled out of them, losing their competence. The facies vffied
15 transitionl b etween gravel-dominated facies and fhythmite-d ted#facies.
16
17 3.4.2.7.23 Slekwater Faeies-Tuicht Beds The'Tuh t Oist a si
18 domid ies The sleekwater-silt-domn atedtfacies consists of thinly bedded, plane
19 laminated and ripple cross-laminated silt and fine- to coarse-grained sand that commonly
20 display normally graded rhythmites S 9ir gua sncs a few centimeters to several
21 tens of centimeters thick in outcrop (Myers et al. 1979; DOE 1988b). This facies is-feund

2 dominaes theHanf&4dbirmati4throughout the central, southern, and western Cold Creek
23 syncline within and south of 200 East and West Areas. These sediments were deposited
24 under slackwater conditions and in backflooded areas (DOE 19885).
25
26 3.4.2.8 Heloeene-Surficial Deposits. Heleeene-surficial deposits consist of silt, sand, and
27 gravel that form a thin (<10 m, 33 ft) veneer across much of the Hanford Site. These
28 sediments were deposited by a mix of eolian and alluvial processes.
29
30
31 3.4.3 200 West Area and S Plant Aggregate Area Geology
32
33 The following subsections describe the occurrence of the uppermost basalt unit and the
34 suprabasalt sediments in the 200 West Area. The subsection discusses notable stratigraphic
35 characteristics, thickness variations, and the geometric relationships of the sediments.
36 Stratigraphic variations pertinent to the S Plant Aggregate Area are presented in the overall
37 context of stratigraphic trends throughout the 200 West Area.
38
39 Geologic cross-sections depicting the distribution of basalt and sedimentary units within
40 and near the S Plant Aggregate Area are presented in Figures 3-14 through 3-19. Figure
41 3-14 illustrates the cross-sections locations. A legend for symbols used on the cross-sections
42 is provided in Figure 3-15. The cross-sections are based on geologic information from wells
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1 shown in the figures, as interpreted in Lindsey et al. (1991). To develop these stratigraphic
2 interpretations, logs for all the wells in the S Plant Aggregate Area were reviewed and a
3 selection was made of the most relevant to the Aggregate Area. Chamness et al. (1991)
4 provide a compilation of these ten geologic logs from the S Plant Aggregate Area, and a
5 listing of other logs which are available and additional geological, geochemical, and
6 geophysical data available from these and other boreholes. This information was compiled in
7 support of the S Plant Aggregate Area Management Study. The cross sections depict
8 subsurface geology in the S Plant Aggregate Area. For each cross-section, locations of
9 S Plant Aggregate Area waste management units are identified for reference. Figures 3-20
10 through 3-38 present structure maps of the top of the sedimentary units, and isopach maps
11 illustrating the thickness of each unit in the 200 West Area and S Plant Aggregate Area. The
12 structure and isopach maps are included from Lindsey et al. (1991). Plate I should be
13 consulted to identify locations of S Plant Aggregate Area buildings and waste management
14 units referenced in the text.

46 3.4.3.1 Elephant Mountain Basalt. The Elephant Mountain $M ember of the Saddle
17 Mountains Basalt is continuous beneath the entire 200 West Area. The top of the Elephant
18 Mountain M4ember dips to the southwest and south into the Cold Creek syncline, reflecting
19 the structure of the area (Figure 3-20). There is little evidence of significant erosion into the
20 top of the Elephant Mountain mff ember and no indication of seersion-L wIndw9

i through the basalt into the underlying Rattlesnake Munt-R4id interbed.
22
23 3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold Formation includes
24 the fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence,
25 the fluvial gravels of unit E, and the sands and minor muds of the upper unit. Ringold units
26 B, C, and D are not found in the immediate vicinity of the 200 West Area.
27
28 Several observations can be made regarding the variation of sediment types within the
29 Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular
id sand and silt are most common in the western portion and in the southern part of the
31 200 West Area. In the overlying lower mud sequence, stratigraphic trends seen elsewhere in
32 the Pasco Basin suggest that paleosols in the unit become more common progressing
33 structurally up-dip (Lindsey et al. 1991). In the Ringold unit E gravels, intercalated
34 lenticular beds of sand and silt occur throughout the 200 West Area, although predicting
35 where they will occur is difficult. The upper unit of the Ringold in the 200 West Area tends
36 to be dominated by sand, unlike the upper unit elsewhere in the Pasco Basin where paleosols
37 tend to dominate the upper unit.
38
39 Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold
40 lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the
41 Cold Creek Syncline (Figures 3-16 and 3-21 through 3-24). The top of unit A is relatively
42 flat in the 200 Area, dipping gently to the west and southwest. Like the unit A gravels, the
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1 Ringold lower mud sequence thickens and dips to the south and southeast itover the
2 200 West Area (Figures 3-U2- and 3- . The top of the lower mud unit is less
3 regular, however, and the unit pinches out in the northeastern corner of the 200 West Area.
4 Within the S Plant Aggregate Area, unit A thins in the east and northeast (Figures 3-17,
5 3-21, and 343-). The top of the unit is a relatively flat surface-fi.es44O-an .
6 The overbank and lacustrine deposits of the lower mud sequence also thicken and dip to the
7 south and southwest. The lower mud unit shows a depression in the northern part of the S
8 Plant Aggregate Area.
9

10 Isopach and structure contour maps of fluvial gravel unit E (Figures 3-25 and 3-26) and
11 the upper unit (Figures 3-27 and 3-28) show trends not seen in the underlying unit A and the
12 lower mud sequence. The gravels of unit E generally thin from north-northwest to the east-
13 southeast. The top of the unit is irregular, displaying several highs in the northern and
14 southern parts of the area and several lows in the central part of the 200 West Area including
15 a depression in the northern part of the S Plant Aggregate Area. The top of unit E generally
16 dips to the southeast and climbs to the northeast. Intercalated lenticular beds of sand and silt
17 occur throughout the 200 West Area, although predicting where they will occur is very
18 difficult. The gravels of unit E are thinnest in the southern area of the S Plant Aggregate
19 Area. Unit E gravels vary in thickness from 31 m (100 ft) in the southeastern corner to over

r 20 88 m (285 ft) in the northern part of the " W'oaggregate W-rea.
*21

22 The upper unit of the Ringold Formation is present only in the western, northern, and
23 central portion of the 200 West Area (Figures 3-27 and 3-28). Where the upper unit is
24 present, the top generally dips to the south-southwest. The upper unit is completely absent in
25 the S Plant Aggregate Area.
26
27 3.4.3.3 Pli-Pleistocene Unit. The carbonate-rich strata of the Plio-Pleistocene unit largely
28 is restricted to the vicinity of 200 West Area, pinching out near the north, east, and west
29 sTh boundaries of the area (Figures 3-16 through 3-19, 2-29, and 3-30). The
30 westernmost extent of the unit is not clear, although it seems to extend west and northwest of
31 the 200 West Area. Thickness variations in the unit are very irregular. It is thickest in the
32 southeast, southwest, and northcentral parts of the area while it thins in the south-central and
33 central parts of the area. It pinches out on a diagonal from northwest to southeast in the
34 S Plant Aggregate Area. Although no seewr-s winowthrough the units were
35 fed ebnn n d i i jMIM e, there is a good possibility they exist, especially in
36 the areas where the unit thins and depressions exist. In addition, fracturing in the carbonate
37 is potentially common and interbedded carbonate-poor lithologies are found at many
38 locations. The top of the unit generally dips to the south and southwest although
39 irregularities occur, especially in the center of the 200 West Area. The unit pinches out in
40 the southern part and may also in the north central part of the S Plant Aggregate Area
41 (Figure 3-29). s sth
42 H9
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1 3.4.3.4 Early "Palouse" Soil. Like the Plio-Pleistocene unit, the early "Palouse" soil is
2 largely restricted to the vicinity of the 200 West Area (Figures 3-16 through 3-19, 3-31, and
3 3-32). The unit pinches out in the west-central part of the 200 West Area and near the
4 southern, eastern, and northern boundaries. The thickness of the unit varies irregularly. It
5 is thickest in the south, southeast, and central parts of the 200 West Area. The unit is
6 thinnest immediately adjacent to these thicker intervals, and at one location in the central part
7 of the 200 West Area it appears to pinch out. Generally, the top of the unit dips to the south
8 although it becomes fairly irregular in the southern half of the area. The unit pinches out
9 through the center of the S Plant Aggregate Area and is thickest in the northeast and
10 northwest sections of the area ranging from approximately 12 m (40 ft) in the northeast to
11 approximately 15 m (50 ft) (Figures 3-31 and 3-32). e r Od
12 !snt t2p
13
14 3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic
15 flood deposits of the Hanford formation are divided into three facies- U) gravel-dominated,
16 (2sand-dominated, and slaekwat3 d a i Typical lithologic successions
17 consist of fining upwards packages, major fine-grained intervals, and laterally persistent
18 coarse-grained sequences. Mineralogic and geochemical data were not used in differentiating
19 units because of the lack of a comprehensive mineralogic and geochemical data set. The
20 Hanford formation is divided into two units, upper coarse-grained and lower fine-grained,
21 based on lithology. These are essentially the same units as defined in Last et al. (1989).
22 Neither of these units are continuous across the entire 200 West Area, they both display
23 marked changes in thickness and continuity, and they are very heterogeneous.
24
25 The lower fine-grained unit of the Hanford formation in the 200 West Area is thick,
26 but locally discontinuous (Figures 3-16 through 3-19, and 3-33, through 3-35). The lower
27 unit is 0 to 32 m (0 to 105 ft) thick and consists dominantly of silt, silty sand, and sand
29 typical of the slaekwa tef- st- at facies interbedded with coarser sands like those
29 comprising the sand-dominated facies. This lower unit is cross-cut in places by vertical
30 clastic dikes. These dikes, believed to be the product of dynamic loading from floodwaters,
31 are distributed randomly throughout this lower unit. They are commonly filled with fine
32 sands and silts and oriented near vertical. Thin (<3 m, 10 ft) intervals dominated by the
33 gravel facies are found locally. The distribution of facies within the unit is variable,
34 although the unit generally fines to the south where eekwter-s- edeposits
35 become more common. The lower unit is not found in the northern part of the 200 West
36 Area and it generally thickens to the south. Seeur-s-U ffoion7 *dwsthrough the unit are
37 found, most notably in the central part of the 200 West Area. These erosional windows are
38 elongated in a north-south direction. The unit appears thickest in the S Plant Aggregate Area
39 in the southeast and thins to the northwest attaining a maximum thickness of 75 m (245 ft) in
40 the southeast nah2-, and 18 m (60 ft) in the northwest WO nta
41 (Figure 3-33).
42
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1 The upper coarse-grained unit of the Hanford formation consists of interstratified
2 gravel, sand, and lesser silt (Figures 3-16 through 3-19, 3-36, and 3-37). Gavel demiAnatzd
3 dgeposits typical of the gravelKdom ated facies generally dominate the upper unit.
4 However, at some localities the unit is dominated by deposits typical of the sand-dominated
5 facies that consists of sand containing lesser silt and gravel. Minor silty deposits such as
6 those forming the slaekwatef-dijatedfacies are found locally. The thickness and
7 distribution of these facies is very variable. Fining upwards sequences going from coarser to
8 finer gravel and gravel, sand and/or silt are present at some locations. The upper coarse unit
9 is up to 45 m (148 ft) thick and laterally discontinuous, being found in the northern part of

10 the area (Figure 3-36). The base of the unit is incised into the underlying strata of the lower
11 fine unit and where that unit is absent, the upper coarse unit fills an erosional window. The
12 contact between the upper coarse unit and underlying strata is generally sharp, consisting of
13 gravel,ijmia t facies strata overlying the fines of the lower unit, the early rPalouseg' soil,
14 and the Plio-Pleistocene unit. The unit is discontinuous in the S Plant Aggregate Area, being
15 thickest in the north section eAr Mt 26-'SCr 23 m (76 ft) and pinching out +o-the
16 south - TN (Figure 3-36).
17
18 3.4.3.6 Heleeene-Surficial Deposits. Holocene-age surficial deposits in the 200 West Area
19 are dominated by eolian sands. These deposits have been removed from much of the area by
20 construction activities. Where the eolian sands are found they tend to consist of thin (<3 m,
21 10 ft) sheets that cover the ground (Figure 3-38). Dunes are not generally well developed
22 within the 200 West Area, but two dunes existed in the northeastern part of the S Plant
23 Aggregate Area.
24
25
26 3.5 HYDROGEOLOGY
27

2 28 The Mellwirng subs mwtisWh pressnt diufssifni if (Sctzn

31 S ant rpat s r a .r g n P A A .
32 Ece ZI.4M

35
36
37
38 3.5.1 Pageo-Baslna- fdrgetoy39 a~ydrogeology
39
40 The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that
41 consists of four hydrogeological units that correspond to the upper three formations of the
42 Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle
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1 Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholelitic
2 flood basalts of the Columbia River Basalt Group and relatively minor amounts of
3 intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined
4 zones in the basalt aquifers are present in the sedimentary interbeds and/or interflow zones
5 that occur between dense basalt flows. The main water-bearing portions of the interflow
6 zones are networks of interconnecting vesicles and fractures of the flow tops and flow
7 bottoms (DOE 1988,). The suprabasalt sediment or uppermost aquifer system consists of
8 fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally unconfined and is
9 contained largely within the Ringold Formation and Hanford fornation. The position of the
10 water table in the southwestern Pasco Basin is generally within Ringold fluvial gravels of unit
11 E. In the northern and eastern Pasco Basin the water table is generally within the Hanford
12 formation. Table 3-1 presents hydraulic parameters for various water-bearing geologic units
13 at the Hanford Site.
14

'15 Local recharge to the shallow basalt aquifers results from infiltration of precipitation
16 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a
17 downward gradient from the unconfined aquifer systems to the uppermost confined basalt
19 aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from
19 interbasin groundwater movement originating northeast and northwest of the Pasco Basin in
20 areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988§).
11 Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and

22 to the Columbia River. The discharge area(s) for the deeper groundwater system is
23 uncertain, but flow is inferred to be generally southeastward with discharge thought to be
24 south of the Hanford Site (DOE 1988b).
25
26 Sem" " ough dense basalt flow interiors allow direct
1/ interconnection between the uppermost aquifer systems and underlying confined basalt
28 aquifers. Graham et al. (1984) reported that some contamination was present in the
29 uppermost confined aquifer (Rattlesnake Ridge interbed) south and east of Gable Mountain
36 Pond. Graham et al. (1984) evaluated the hydrologic relationships between the Rattlesnake
31 Ridge interbed aquifer and the unconfined aquifer in this area and delineated a potential area
32 of intercommunication beneath the northeast portion of the 200 East Area.
33
34 The base of the uppermost aquifer system is defined as the top of the uppermost basalt
35 flow. However, fine-grained overbank and lacustrine deposits in the Ringold Formation
36 locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost
37 aquifer system is bounded laterally by anticlinal basalt ridges and is approximately 152 m
38 (500 ft) thick near the center of the Pasco Basin.
39
40 Sources of natural recharge to the uppermost aquifer system are rainfall and runoff
41 from the higher bordering elevations, water infiltrating from small ephemeral streams, and
42 river water along influent reaches of the Yaldma and Columbia Rivers. The movement of
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1 precipitation through the unsaturated (vadose) zone has been studied at several locations on
2 the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions
3 from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no
4 downward percolation of precipitation occurs on the 200 Areas Plateau where the sediments
5 are layered and vary in texture, and that all moisture penetrating the soil is removed by
6 evapotranspiration. s 12 a0!4

8 Rockhold et al. (1990) suggest that downward water movement below the root zone is
9 common in the 300 Area, where soils are coarse-textured and precipitation was above

10 normal.
11
12
13 3.5.2 Hanford Site Hydrogeology
14
15 This section describes the hydrogeology of the Hanford Site with specific reference to
16 the 200 Areas.
17
18 3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are
19 Kl) the Rattlesnake Ridge interbed (confined water-bearing zone), (2) the Elephant Mountain

17- 20 Basalt miember (confining horizon), (3) the Ringold Formation (unconfined and confined
a1 21 water-bearing zones and lower part of the vadose zone, 14) the Plio-Pleistocene unit and

22 early "Palouse" soil (primary vadose zone perching horizons and/or perched groundwater
23 zones) and X5) the Hanford formation (vadose zone) (Figure 3-39). The Plio-Pleistocene unit
24 and early "Palouse" soil are only encountered in the 200 West Area. Strata below the
25 Rattlesnake Ridge interbed are not discussed because the more significant water-bearing
26 intervals, relating to environmental issues, are primarily closer to ground surface. The
27 hydrogeologic designations for the 200 Areas were determined by examination of borehole
28 logs and integration of these data with stratigraphic correlations from existing reports.
29
30 3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from
31 approximately 55 m (180 ft) beneath the former U Pond to approximately 104 m (340 ft)
32 west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone consist of the

33 [1) fluvial gravel of Ringold unit E, k2) the upper unit of the Ringold Formation, [3) Plo-
34 Pleistocene unit, 14) early "Palouse" soil, and 15) Hanford formation. Only the Hanford
35 formation is continuous throughout the vadose zone in the 200 Areas. The upper unit of the
36 Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse" soil only occur in the
37 200 West Area. The unconfined aquifer water table (discussed in Section 3.5.2.1.3) lies
38 within the Ringold unit E.
39
40 The transport of water through the vadose zone depends in complex ways on several
41 factors, including most significantly the moisture content of the soils and their hydraulic
42 properties. Darcy's law, although originally conceived for saturated flow only, was extended
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1 by Richards to unsaturated flow, with the provisions that the soil hydraulic conductivity
2 becomes a function of the water content of the soil and the driving force is predominantly
3 differences in moisture level. The moisture flux, q, in cm/s in one direction is then
4 described by a modified form of Darcy's law commonly referred to as Richards' Equation
5 (Hillel 1971) as follows:
6
7 q = K(O) x 8apI8 x 86/8x (Richards' Equation)
8
9 where
10
11 * K(O) is the water-content-dependent unsaturated hydraulic conductivity in cm/s
12
13 * 8s/80 is the slope of the soil-moisture retention curve p(O) at a particular
14 volumetric moisture content 0 (a soil-moisture retention curve plots volumetric
'3 moisture content observed in the field or laboratory against suction values for a
416 particular soil, see Figure 3-38 from Gee and Heller, 1985 for an example)
17

8e 6/ax is the water content gradient in the x direction.
,19
2P More complicated forms of this equation are also available to account for the effects of
21 more than one dimensional flow and the effects of other driving forces such as gravity.
22
23 The usefulness of Richards' Equation is that knowing the moisture content distribution
24 in soil, having measured or estimated values for the unsaturated hydraulic conductivity
25 corresponding to these moisture contents, and having developed a moisture retention curve
26 for this soil, one can calculate a steady state moisture flux. With appropriate algebraic
27 manipulation or numerical methods, one could also calculate the moisture flux under transient
28 conditions.
29
r) In practice, applying Richards' Equation is quite difficult because the various
31 parameters involved are difficult to measure and because soil properties vary depending on
32 whether the soil is wetting or drying. As a result, soil heterogeneities affect unsaturated flow
33 even more than saturated flow. Several investigators at the Hanford Site have measured the
34 vadose zone moisture flux directly using lysimeters (e.g., Rockhold et al. 1990; Routson and
35 Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the
36 heading of natural groundwater recharge.
37
38 An alternative to direct measurement of unsaturated hydraulic conductivity is to use
39 theoretical methods which predict the conductivity from measured soil moisture retention data
40
41
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1 Thirty-five soil samples from the 200 West Area have had moisture retention data
2 measured. These samples were collected from Wells 299-W18-21, 299-W15-16, 299-W15-2,
3 299-W10-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by
4 Bjornstad (1990). The remaining 24 were analyzed as part of an ongoing performance
5 assessment of the low-level burial grounds(C y e . .. For each of these samples
6 saturated hydraulic conductivity was measured in the laboratory. Van Genuchten's computer
7 program RETC was then used to develop wetting and drying curves for the Hanford, early
8 "Palouse"4 s Plio-Pleistocene, upper Ringold, and Ringold Ggravel lithologic units. An
9 example of the wetting and drying curves, and corresponding grain size distributions, is

10 provided on Figure 3-40.
11
12 The unsaturated hydraulic conductivities may vary by orders of magnitude with varying
13 moisture contents and among differing lithologies with significantly different soil textures and
14 hydraulic conductivities. Therefore, choosing a moisture retention curve should be made
15 according to the particle size analyses of the samples and the relative density of the material.
16
17 Once the relationship between unsaturated hydraulic conductivity and moisture content
18 is known for a particular lithologic unit, travel time can also be estimated for a steady-state
19 flux passing through each layer by assuming a unit hydraulic gradient. Under the unit
20 gradient condition, only the force of gravity is acting on water and all other forces are
21 considered negligible. These assumptions may be met for flows due to natural recharge
22 since moisture differences become smoothed out after sufficient time. Travel time for each
23 lithologic unit of a set thickness and calculated for any given recharge rate and the total
24 travel time is equivalent to the sum of the travel times for each individual lithologic unit. To
25 calculate the travel time for any particular site the detailed layering of the lithologic units
26 should be considered. For waste management units with artificial recharge (e.g., cribs and
27 trenches) more complicated analyses would be required to account for the effects of
28 saturation.
29
30 Several other investigators have measured vadose zone soil hydraulic conductivities and
31 moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and in
32 specially prepared laboratory test columns. Table 3-2 summarizes data identified for this
33 study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention
34 characteristic curves and plots of hydraulic conductivity versus moisture content for various
35 Hanford soils. For the Hanford formation, vadose zone hydraulic conductivity values at
36 saturation range from 10 to 10 cm/s. These saturated hydraulic conductivity values were
37 measured at volumetric water contents of 40 to 50%. Hydraulic conductivity values
38 corresponding to volumetric water contents ranging from 2 to 10% ranged from 2 x lCY" to
39 7 x 10' cm/s.
40
41 An example of the potential use of this vadose zone hydraulic parameter information is
42 presented by Smoot et al. (1989) in which precipitation infiltration and subsequent
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1 contaminant plume movement near a prototype single-shell tank was evaluated using a
2 numerical computer code. Smoot el al. (1989) used the UNSAT-H one-dimensional finite-
3 difference unsaturated zone water flow computer code to predict the precipitation infiltration
4 for several different soil horizon combinations and characteristics. The researchers used
5 statistically generated precipitation values which were based on actual daily precipitation
6 values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation
7 infiltration from January 1947 to December 2020. The same authors also used the
8 PORFLO-3 computer code to simulate '"Ru and 'Cs movement through the unsaturated
9 zone.
10
11 Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated into
12 a gravel-capped soil column while less than 1 % of the annual precipitation infiltrated into a
13 silt loam-capped soil column. For the gravel-capped soil column, the simulations showed the
14 '"Ru plume approaching the water table after 10 years of simulated precipitation infiltration.

-15 The simulated '37Cs plume migrated a substantially shorter distance due to greater adsorption
16 on soil particles. In both cases, the simulated plume migration scenarios are considered to be
17 conservative due to the relatively soil absorption coefficients used.
18

19 Graham et al. (1981) estimated that historical artificial recharge from liquid waste
qO disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ten. In
21 the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column,
22 natural recharge could potentially be a driving force for mobilizing contaminants in the
23 subsurface. Natural sources of recharge to the vadose zone and the underlying water table
24 aquifer are discussed in Section 3.5.2.2. Additional discussion of the potential for natural
25 and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2.
26
27 Another facet of moisture migration in the vadose zone is moisture retention above the
28 water table. Largely because of capillary forces, some portion of the moisture percolating

029 down from the ground surface to the unconfined aquifer will be held against gravity in soil
90 pore space. Finer-grained soils retain more water (against the force of gravity) on a
31 volumetric basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic
32 conductivity increases with increasing moisture content, finer-grained soils may be more
33 permeable than coarse-grained soils at the same water content. Also, because the moisture
34 retention curve for coarse-grained soils is generally quite steep (Smoot et al. 1989), the
35 permeability contrast between fine-grained and coarse-grained soils at the same water content
36 can be substantial. The occurrence of interbedded fine-grained and coarse-grained soils may
37 result in the formation of "capillary barriers" and can in turn lead to the formation of
38 perched water zones. General conditions leading to the formation of perched water zones at
39 the Hanford Site are discussed in Subigection 3.5.2.1.2. Potential perched water zones in
40 the S Plant Aggregate Area are discussed in &bsection 3.5.3.1.2.
41
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1 3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose
2 zone may accumulate on top of highly cemented horizons and may accumulate above the
3 contact between a fine-grained horizon and an underlying coarse-grained horizon as a result
4 of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in
5 these perching zones may become saturated. In this case, the capillary pressure within the
6 horizon may locally exceed atmospheric pressure, i.e., a-water-Able-Jiurtondition§ may
7 develop. Additional input of downward percolating moisture to this horizon may lead to a
8 hydraulic head buildup above the top of the horizon. Consequently, a monitoring well
9 screened within or above this horizon would be observed to contain free water.

10
11 The lateral extent and composition of the Plio-Pleistocene and early "Palouse" soil units
12 may provide conditions amenable to the formation of perched water zones in the vadose zone
13 above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of
14 calcium-carbonate-cemented silt, sand, and gravel, is a potential perching horizon due to its
15 likely low hydraulic conductivity. However, the Plio-Pleistocene unit is typically fractured
16 and may have erosional scours in some areas, potentially allowing deeper infiltration of
17 groundwater, a factor which may limit the lateral extent of accumulated perched
18 groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and
19 minor fine-grained sand, is also a likely candidate for accumulating moisture percolating
20 downward through the sand and gravel-dominated Hanford formation.

3.5.2.1.3 Unconfined Aquifer. The uppermost aquifer system in the 200 Areas
23 occurs primarily within the sediments of the Ringold Formation and Hanford formation. In
24 the 200 West Area the upper aquifer is contained within the Ringold Formation and displays
25 unconfined to locally confined or semilconfined conditions. In the 200 East Area the upper
26 aquifer occurs in the Ringold Formation and Hanford formation. The depth to groundwater
27 in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft)
28 beneath the former U Pond in 200 West Area to approximately 105 m (340 ft) west of the
29 200 East Area. The saturated thickness of the unconfined aquifer ranges from approximately
30 67 to 112 m (220 to 368 ft) in the 200 West Area and approximately 61 m (200 ft) in the
31 southern 200 East Area to nearly absent in the northeastern 200 East Area where the aquifer
32 thins out and terminates against the basalt located above the water table in that area.
33
34 The upper part of the uppermost aquifer in the 200 West Area consists of generally
35 unconfined - r41ng ,,Vwithin the Ringold unit E. The lower part of the
36 uppermost aquifer consists of confined to Ami-conflned g Uw dwea 4j
37 within the gravelly sediments of Ringold unit A. The Ringold unit A is generally confined
38 by fine-grained sediments of the lower mud sequence. The thickness of this confined zone
39 ranges from greater than 38 m (125 ft) in the southeastern portion of the 200 West Area to
40 nearly absent where it pinches out just north of the northern 200 West Area boundary. The
41 lower mud sequence confining zone overlying unit A is up to 30 m (100 ft) thick below the
42 south-central section of the 200 West Area before pinching out in the northeastern corner of

WHC(SPLANT)/9-11-92/03133A

3-25



DOE/RL-91-60
Draft B

1 the 200 West Area. Where it is absent, the Ringold units A and E combine to form a single
2 thick unconfined aquifer.
3
4 Due to its importance with respect to contaminant transport, the unconfined aquifer is
5 generally the most characterized hydrologic unit beneath the Hanford Site. A number of
6 observation wells have been installed and monitored in the unconfined aquifer. Additionally,
7 in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring
8 wells. Results of these in situ tests vary greatly depending on the following:
9
10 * Horizontal position/location between areas across the Hanford Site and even
11 smaller areas (such as across portions of the 200 Areas)
12
13 * Depth, even within a single hydrostratigraphic unit
14
15 * Analytical methods for estimating hydraulic conductivity.
'16
li Details regarding this aquifer system can be found in the 200 West Groundwater
18 Aggregate Management Study Report (AAMSR).
19
20 3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at
21 the Hanford Site include precipitation infiltration, runoff from higher bordering elevations
22 and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small
23 ephemeral streams, and river water infiltrating along influent reaches of the Yaldma and
24 Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed
25 to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Small
2M streams such as Cold Creek and Dry Creek, west of the 200 West Area, also lose water to
21 the ground as they spread out on the valley plain. Considerable debate exists as to whether
28 any recharge to groundwater occurs from precipitation falling on broad areas of the 200
29' Areas Plateau.
30,
31 Natural precipitation infiltration at or near waste management units or unplanned
32 releases may provide a driving force for the mobilization of contaminants previously
33 introduced to surface or subsurface soils. For this reason, determination of precipitation
34 recharge rates at the Hanford Site has been the focus of many previous investigations.
35 Previous field programs have been designed to assess precipitation, infiltration, water storage
36 changes, and evaporation to evaluate the natural water balance during the recharge process.
37 Precipitation recharge values ranging from 0 to 10 cm/yr (o 453 .have been estimated
38 from various studies.
39
40 The primary factors affecting precipitation recharge appear to be surface soil type,
41 vegetation type, topography, and year-to-year variations in seasonal precipitation. A
42 modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on
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1 a gravel-covered site might infiltrate to a depth greater than 2 m (6 ft). As discussed below,
2 various field studies suggest that less than 25% of the precipitation falling on typical Hanford
3 Site soils actually infiltrates to any depth.
4
5 Examples of precipitation recharge studies include:
6
7 * A study by Gee and Heller (1985) described various models used to estimate
8 natural recharge rates. Many of the models use a water retention relationship for
9 the soil. This relates the suction required to remove (or move) water to its

10 dryness (saturation or volumetric moisture content). Two of these have been
11 developed by Gee and Heller (1985) for soils in lysimeters on the Hanford Site.
12 As an example of available data, the particle size distribution and the water
13 retention curves of these two soils are shown in Figure 3-41. Additional data and
14 information about possible models for unsaturated flow may be found in Brownell
15 et al. (1975), and Rockhold et al. (1990).
16
17 * Moisture contents have been obtained from a number of core-barrel samples in
18 the 200 Areas (East and West) and varied from 1 to 18%, with most in the range
19 of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased
20 moisture content that could be interpreted as signs of moisture transport. None
21 of the boreholes that this study used (for moisture content or other parameters)
22 were located in the vicinity of the S Plant Aggregate Area.
23
24 * A lysimeter study reported by Routson and Johnson (1990) was conducted at a
25 location 1.6 kin south of the 200 East Area. During much of the lysimeters' 13-
26 year study period between 1972 and 1985, the surface of the lysimeters were
27 maintained unvegetated with herbicides. No information regarding the soil types
28 in the lysimeters was found. To a precision of +/- 0.2 cm, no downward

en 29 moisture movement was observed in the instruments during periodic neutron-
30 moisture measurements or as a conclusion of a final soil sample collection and
31 moisture content analysis episode.
32
33 * An assessment of precipitation recharge involving the redistribution of 1"Cs in
34 vadose zone soil also reported by Routson and Johnson (1990). In this study,
35 split-spoon soil samples were collected beneath a solid waste burial trench in the
36 T Plant Aggregate Area. The trench, apparently located just south and west of
37 the 218-W-3AE Burial Ground, received soil containing 17Cs from an unspecified
38 spill. Cesium-137 was not detected below the bottom of the burial trench.
39 However, increased '"Cs activity was observed above the top of the waste fill
40 which Routson and Johnson concluded indicated that net negative recharge (loss
41 of soil moisture to evapotranspiration) had occurred during the 10-year burial
42 period.
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I Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold
2 et al. (1990) noted that 131Cs appears to strongly sorb to Hanford Site soils
3 indicating that the absence of the radionuclide at depth below the burial trench
4 may not support the conclusion that no downward moisture movement occurred.
5
6 * A weighing lysimeter study reported by Rockhold et al. (1990) which was
7 conducted at a grassy plot approximately 5 km (3 mi) northwest of the 300 Area.
8 The grass test site was located in a broad, shallow topographic depression
9 approximately 900 m (2,953 ft) wide, several hundred meters long, trending
10 southwest. The area is covered with annual grasses (cheatgrass and bluegrass).
11 The upper 3.5 m (11.5 ft) of the soil profile consists of slightly silty to silty sand
12 (sandy loam) with an estimated saturated hydraulic conductivity of 9 x 10 cm/s.
13 Rockhold et al. (1990) estimated that approximately 0.8 cm (0.3 in.) of
14 downward moisture movement occurred between July 1987 and June 1988. This
15 represents approximately 7% of the total precipitation recorded in that area during
16 that time period.

18 * A gravel-covered lysimeter study discussed by Rockhold et al. (1990) which was
19 conducted at the 622 Area Lysimeter Site, approximately 0.5 km (0.3 mi) east of
2 the 200 West Area. Approximately 4 cm (1.6 in.) of downward moisture

21 movement was observed in two gravel-covered lysimeters during 1988 and 1989.
22 This represented approximately 25% of the total precipitation recorded in the area
23 during the study period. The authors concluded that gravel placed on the soil
24 surface reduces evaporation and facilitates precipitation infiltration.
25
26 The drainage (downward moisture movement) observed in these studies may represent
27 potential recharge to deeper vadose zone soils and/or the underlying water table.
28
29 345.2.3 Croundwatcr Flow. Groeundwatcr flow in the unconfined agui&f beneath the 200
SO West Arca is gencrally toward the north and cast, away f the grundwatcr moiund that
31 had been orcated by past dischorgcs to the 216 U 10 Pond. Gcundwatcr clevadonfs in Junoi
32 1990 for the unconffined agifcr int the 200 Arcas arc shown on Figure 3 42 (Kcasza ct al.
33 1990). Czmna et e4. (1981) calculated horizontal hydraulic grdients for the 200 West Ac

r- ha-u -1 t

34 of 0.0(Y to 0.015 frdata ocilcoted in Dccmbcr 1979. Gra.am et a.(981) stimated that
35 vertical hydaulic gadicnts in the unonfined aguifcr cxzccd 10% -in somoP ATZCS oF the
36 uefadaufr
37
38 
39 .0nrf__t t'~~t40 e *

41

41 th 20 ras. 1Ther nsaloa o ptnqfgroudatrflowt6 th not bewe ai
42LANT)/9-11-92/*3133A
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-~14 Natural groundwater inflow to the unconfined aquifer primarily occurs along the
15 western boundary of the Hanford Site. Currently, man-made recharge occurs in several
16 active waste management units (e.g., the 216-S-1C2 Ditch, 216-5-25 Crib, and the 216-5-26

-\ 17 Crib) located within the S Plant Aggregate Areas in the 200 West Area. Historically, much
18 greater recharge occurred from a number of waste management units in the 200 Areas.
19 Man-made recharge probably substantially exceeds natural precipitation recharge in these

c-20 areas. The unconfined aquifer ultimately discharges to the Columbia River, either near the
21 100 Areas, north of the 200 Areas through Gable Gap, or between the 100 Areas and the 300@ 22 Area, east of the 200 Areas. The precise path is strongly dependent on the hydrologic

*23 conditions in the 200 East Area (Delaney et al. 1991). If recharge in the 200 East Area is
24 large, more of the recharge from the 200 West Area is diverted north through Gable Gap
25 toward the 100 Areas. Generally, however, the easterly route appears to be more likely for

- 26 recharge from the 200 West Area.
27
28 3.5.2.4 Historical Effects of Operations. Historical effluent disposal at the Hanford Site

n'29 altered previously prevailing groundwater hydraulic gradients and flow directions. Before
30 operations at the Hanford Site began in 1944, groundwater flow was generally toward the
31 east, and the groundwater hydraulic gradient in the 200 West Area was on the order of 0.001
32 (Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the 200
33 (Separations) Areas, groundwater elevations in the 200 West Area may have been as much as
34 20 m (65 ft) lower in 1944 than at present. As seen in Figure 3-442 a distinct groundwater
35 mound is still apparent beneath the 200 West Area. The horizontal hydraulic gradient is
36 expected to inerese4 tcras ~and shift to the east as the mound continues to dissipate.

38
39 3.5.3 S Plant Aggregate Area Hydrogeology
40
41 This section presents additional hydrogeologic information identified with specific
42 application to the S Plant Aggregate Area.

WHC(5PLANTL)/9-1 1-92/03133A

3-29



DOE/RL-91-60
Draft B

1 3.5.3.1 Hydrostratigraphy. The hydrostratigraphic units of concern beneath the S Plant
2 Aggregate Area are (1) the Rattlesnake Ridge Interbed, (2) the Elephant Mountain Basalt
3 Member, (3) the Ringold Formation units A and E, (4) the Plio-Pleistocene unit and early
4 "Palouse" soil, and (5) the Hanford formation. The hydrogeologic designations for the S
5 Plant Aggregate Area were determined by examination of borehole logs from Lindsey et al.
6 (1991) and Chamness et al. (1991) and integration of these data with stratigraphic
7 correlations from existing reports. For the purposes of the S Plant AAMSR, this discussion
8 will be limited to the vadose zone and possible perching horizons with the vadose zone
9 underlying the aggregate area. Additional information on the aquifer systems in-kicontaiied
10 in the 200 West Groundwater AAMSR.
11
12 3.5.3.1.1 Vadose Zone. The vadose zone beneath the S Plant Aggregate Area ranges
13 in thickness from about 71 m (230 ft) along the northern part of the aggregate area boundary

to 56 m (190 ft) in the vicinity of the 216-S-1(C Ditch based on December 1990
15 groundwater elevation data (Kasza eal1990). The observed variation in vadose zone
16 thickness is the result of variable surface topography and the variable elevation of the water
17 table in the underlying unconfined aquifer. The area of least saturated thickness generally
i8 lies above a groundwater mound identified in the unconfined aquifer southwest and northwest
19 of the S Plant Building Complex (Figure 3-40). As discussed in Section 3.5.2.4, thd mound
?0 apparently originated from historic discharges to the U Pond and 216-S-10 Ditch.
21
22 A report regarding the installation of monitoring wells 299-W22-40, -41, -42, and -43,
23 adjacent to the 216-U-12 Crib (Goodwin 1990) and at the southeastern border of the U Plant
24 Aggregate Area, provides data which may be applicable to the vadose zone soils in the
25 S Plant Aggregate Area. The analysis indicates that moisture contents of between less than
26 1% and up to 24% are typically found in these borings and may be typical of the area. Of
27 the 105 samples analyzed for moisture contents, 86% of them were between 1 and 10%. It
2g should be noted, however, that this investigation is-adin the vicinity of a
29 previously active crib, and it is possible that there is some impact of disposal of liquid wastes
30 on these moisture contents.
31
32 Published vadoac zonc hydrlic data speeifie to soil sampis or subsurfacc cxplomtiona
33 advancd in the S Plant Aggregate Ann were not found. However, ongoing wor by thc
34 Westinghouse Hanfrd Company Environnta Tochnology, Risk and rcffanco
35 Assessment ;rcup to evaluate potential contaminant tanspor Rom a proposed faciity in
36 Low Levol Solid Wate Buial Grounda u64zes sei amplca from Wel 299 W7 9 on t
37 north side of the 218 W 5 Burial Ground in the Z Plant Aggregate Area. The similarity
38 vadose zone properes te the 8 Plant Aggregate Are& make ths study appliable. I. thi
39 study, laboratory measured s moisture retention curves were used to estimate vadose zonc
40 sol hydrulic conductivit values for use in a numerieal modelng analysis. The seil samples
41 used to prepar the moisture retcntion curves were collected from the refcrneed wel. A
42 summary of the meisture content and hydrulic conductivity values is presented below.
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Galeulated Saturated
Sample Depthn Mfeistfe eGentent I-ydrau:i

1 Seil-Herizen Metese Weight-4 Genductivity in em/s

2 Hlanferd-r:mati 35 :9 --2-X-102

3 Early "Palouse"-Sd 49-8 9.38 7-x
244 G738 1.4--04

4 Ple Pleisteeene-nA 269 Q-.23 44-x-10-
39:9 0426 4:6--492
3478 9729 :--9

5 Upper- Ringeld 34-2 ' G-24 .41--03

6 Middle-Ringe4 4&.4 Gr23 39tO--04
43-2 G024 1:9-x--1)02

7
8 3.5.3.1.2 Perched Water Zones. The characteristics, extent and stratigraphic position
9 of the Plio-Pleistocene and early "Palouse" soil units in the 200 West Area (see Figures 3-15

10 through 3-19, and 3-29 through 3-32) provide conditions for collection and possible
11 movement of vadose zone recharge water above the unit. The high cementation-nid-'
12 ysrelatively gentle (.5*4 ) dip to the southwest of the
13 Plio-Pleistocene unit indicate the possibility of perched water zones. The D~e Picistn
14 a lntcrnly dinccntinuatus fonfnatien, thus perched water on tWs unit would cxist onl i
15 certain areas.
16
17 In 1966, perched water was detected at approximately 43 m (140 ft) in Wells 299-W22-
18 26A and 299-W22-27A, near the 216-S-9 Crib (Plate 3). In more recent years, perched
19 water was detected at approximately 38 m (125 ft) in Well 299-W26-11 and at approximately
20 45 m (146 ft) in w ell 299-W26-12 both located near the active portion of the 21S-10.
21 Ditch (Plate 3).
22
23 Apparently the calcareous cementation in the Plio-Pleistocene produces a significantly
24 lower permeability than the overlying soils. The perched water is confined on the top by the
25 slaek water- sequencc-4 lt-dmagd aeof the Hanford formation but can extend up into
26 it. The slack-watcr sequen as a laterally discontinuous unit and thus
27 may only permit the development of perched conditions locally.
28
29 Information about hydraulic properties of the perched water zones is very limited and
30 will vary according to how far vertically and in which unit the perched water reaches.
31
32 3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface
33 water bodies exist within the S Plant Aggregate Area. Therefore, the potential for natural
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1 groundwater recharge within the S Plant Aggregate Area is limited to precipitation
2 infiltration. No precipitation infiltration data were identified with specific reference to the
3 S Plant Aggregate Area. However, the amount of precipitation infiltration is likely
4 comparable to the range of values identified for various Hanford test sites, i.e., 0 to
5 10 cm/yin ).
6
7 As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with
8 respect to location within the S Plant Aggregate Area. Higher infiltration rates are expected
9 in unvegetated areas or areas with shallow rooting plants. Higher infiration rats On o
10 expeeted, in areas with gravelly soils exposed at the surfaceLMnd_ _ areas h _re fi
11
12
13 3.5.3.3 Groundwater Flow Beneath the S Plant Aggregate Area. Within the S Plant
14 Aggregate Area, groundwater flow is generally toward the east, based on December 1990
15 Hanford wells groundwater elevation data (DGE/L-1991 ). 1990) (Figure 3-42).
16 Flow is generally very gradual with some influence from the 216-U-10 Pond mound and
17 possibly from the 216-S-l0R Ditch and 216-S-26 Crib. A review of groundwater maps of
18 the unconfined aquifer (Kasza et al. 1990) indicates relatively steeper decreases in
19 groundwater elevations ine the nzrshcrn prtinoI te and more gradual
20 elevation decreases in the southern portion of the aggregate area.
21
22 3.5.3.4 Historical Effects of Operations. The early period of monitoring (1958 to 1967)
23 was characterized as a period of rising water tables. This effect can be attributed to the
24 operations of both U Plant (1952 to 1958) and S Plant (1951 to 1967), which contributed
25 recharge through sizable discharges to the cribs in the area. After the shutdown of the
26 S Plant in 1967, water levels dropped several feet, through 1973. The return rise-to a
27 plateau-at these earlier Wtlevels started in about 1974 that must be attributable to 216-U-
28 10 Pond discharges, although the major contributor to this facility, the 209-Wes242-S
29 Evaporator, did not go online until 1975. The shutdown of the -200-W3)esQ242 Evaporator in
30 about 1980 had only a minor effect on groundwater tables, but the subsequent
31 decommissioning of 216-U-10 Pond in 1984 began a steady decline in water levels that has
32 continued through the period of record and is anticipated to continue for the foreseeable
33 future until natural groundwater levels (without any ef&etefrecharge on the
34 Hanford Site) are eventually reached.
35
36
37 3.6 ENVIRONMENTAL RESOURCES
38
39 The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
40 biological community typical of this environment.
41
42
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1 3.6.1 Flora and Fauna
2
3 The 200 Areas Plateau is represented by a number of plant, mammal, bird, reptile,
4 amphibian, and insect species as discussed below.
5
6 3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau is
7 characterized by native shrub steppe interspersed with large areas of disturbed ground with a
8 dominant annual grass component. The native stands are classified as an Artemisia
9 tridentata/Poa sandbergii - Bromus tectorum community (Rogers and Rickard 1977) meaning

10 that the dominant shrub is B~ig 85gebrush (Artemisia tridentata) and the understory is
11 dominated by the native Sandberg's Bluegrass (Poa sandbergi) and the introduced annual
12 Cheatgrass (Bromus tectoruim). Other shrubs that are typically present include Stay
13 Rabbitbrush (Chrysothamnus nauseosus), Gireen Rjabbitbrush (C. viscidiflorus),S piny
14 1§psage (Grayia spinosa), and occasionally Antelope Bitterbrush (Pursia tridentata).
15 Other native bunchgrasses that are typically present include Bottlebrush ,squirreltail
16 (Sitanion hystrix), Indian IRicegrass (Oryzopsis hymenoides), N ~edle-and-ihread (Stipa
17 eemeai gif) and P*Prairie ;junegrass (Koleria cristata). Common and important
18 herbaceous species include Tfurpentine cymopteris (Cymopteris terebinthinus), Gglobemallow
19 (Spheracea munroana), balsamroot (Basamorhiza careyana), several 4" vetch species

e 20 (Astragalus caricinus, A. sclerocarpus, A. succumbens), ng-leaf P0lx (Phloxa 21 longifolia), the common Ygarrow (Achillea millifolium), e E&ening-primrose (Cenothera
22 pallida), Tpbread-leaf phacelia (Phacelia linearis), and several 4 ~aisy/jleabane S9pecies
23 (Erigeron poliospermus, E. Filifolius, and E. pumilus). In all, well over 100 plant species
24 have been documented to occur in native stands on the 200 Areas Plateau.
25
26 Disturbed communities on the 200 Areas Plateau are primarily the result of either
27 mechanical disturbance or range fires. Mechanical disturbance, including construction
28 activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the
29 plant community. This type of disturbance usually entails a complete loss of soil structure
30 and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed
31 areas are the annual weeds Russian Vhistle (Salsola kali), Jim Hill M§ustard (Sisymbrium
32 altissimum), and Blur-ragweed (Ambrosia acanthicarpa). If no further disturbance occurs,
33 the areas will eventually become dominated by cheatgrass. All of these annual weeds are
34 occasionally found in native stands, but only at relatively low frequencies.
35
36 Range fires also have dramatic effects on the overall ecosystem, the most obvious being
37 the complete removal of Slagebrush from the community, and the rapid increase in
38 cheatgrass coverage. Unlike the native grasses, the other important shrubs, and many of the
39 perennial herbaceous species, 8sagebrush is unable to resprout from rootstocks after being
40 burned. Therefore, there is no dominant shrub component in burned areas until Sagebrush is
41 able to become re-established from seed. Burning also opens the community to the invasion
42 by cheatgrass which is capable of quickly utilizing the nutrients that are released through
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1 burning. The extensive cover of cheatgrass may then prevent the re-establishment of many
2 of the native species, including S*agebrush. The species richness in formerly burned areas is
3 usually much lower than in native stands, often consisting of only qheatgrass, Sandberg's
4 B§luegrass, Russian thistle, and Jim Hill M4ustard, with very few other species.
5
6 The vegetation in and around the ponds and ditches on the 200 Areas Plateau is
7 significantly different from that of the surrounding dryland areas. Several tree species are
8 present, especially CGttonwood (Populus trichocarpa) and Wfifows (Salix spp.). A
9 number of wetland species area also present including several sedges (Carex spp.), bulrushes
10 (Scirpus spp.), C4ttails (Typha latfolla and T. angustifolia), and pond-weeds (Potamogeton
11 spp.).
12
13 3.6.1.2 Plant Species of Concern. The Washington State Department of Natural
14 Resources, Natural Heritage Program classifies rare plants in the State of Washington in

-15 three different categories, depending on the overall distribution of the taxon and the state of
16 its natural habitat. These categories are: Endangered, which is a "vascular plant taxon in
17 danger of becoming extinct or extirpated in Washington within the near future if factors
18 contributing to its decline continue. Populations of these taxa are at critically low levels or
19 their habitats have been degraded or depleted to a significant degree"; Threatened, which is a
20 "vascular plant taxon likely to become endangered within the near future in Washington if
11 factors contributing to its population decline or habitat degradation or loss continue"; and
22 Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or
23 threatened in the state without active management or removal of threats" (definitions taken
24 from Washington Department of Natiwal-Resources 1990). Of concern to the Hanford Site,
25 there are two Endangered taxa, two Threatened taxa, and at least eleven Sensitive taxa; these
26 are listed in Table 3-3. All four of the Threatened and Endangered taxa are presently
27 candidates for the Federal Endangered Species List.
28
29 Of the two Endangered taxa, Persistantsepal Yellowcress is well documented along the
$M banks of the Columbia River throughout the 100 Areas, it is unlikey to occur in the 200
31 Areas. The NWorthern Wjrmwood r s known in the
32 State of Washington by only two populations, one across from The Dalles, Oregon, and the
33 other near Beverly, Washington, just north of the Hanford Site. This taxon has not been
34 found on the Hanford Site, but would probably occur only on rocky areas immediately
35 adjacent to the Columbia River if it were present. Neither of the Threatened taxa listed in
36 Table 3-3 have been observed on the Hanford Site. The Columbia M@i*k vetch op 4
37 c ftmbi.ny)is known to be relatively common on the Yakima Firing Range, and has been
38 documented to occur within 1.6 to 3.2 km (1 to 2 mi) to the west of the Hanford site on both
39 sides of Umptanum Ridge. This species could occur on the 200 Areas Plateau. Hoover's
40 Djesert q3arsley JL.h7 n r"osi#. ) inhabits the steep talus slopes near Priest Rapids
41 Dam. Potentially, it could be found on similar slopes on Gable Mountain and Gable Butte,
42 hut has yet to be documented in these areas.

WHC(SPLANT)/9-11-92/03133A

3-34



DOERL-91-60
Draft B

1 Of the Sensitive species, five are inhabitants of aquatic or moist habitats and the other
2 six are inhabitants of dry upland habitats. Dense &ege shning Ppatsedge
3 (Cyeririv L u nowor ) and False Pjimpernel
4 l..,rna 4galde) are aul known to occur in the 100 Areas, especially near the B-C
5 Area, in or near the Columbia River. Some of these species could be present in or near
6 ponds and ditches in the 200 Areas. The few-flowered collinsiaggalns IN Nar
7 brucemay also occur in these habitats. The GOray Cryptantha CyP LUcK.
8 occurs on open dunes throughout the Hanford Site. Piper's D.aisy .Ergeron p n IS
9 fairly common on Umptanum Ridge and Rattlesnake Ridge, but has also been documented in

10 the vicinity of BUD- Pond, the 216-A-24 Crib, and 100-H Area. Bristly Gryptantha
11 (Cypanhainerupa) warf E~vening-primrose jOnihr 4pyac)have been found at

12 tesouth end of the White Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area.
13 The Palouse M ilk vetch straaju arItus)and Coyote tobacco (Nkjt aa a#eYat5
14 are not as well documented but are known to inhabit dry sandy areas such as the 200 Areas
15 Plateau.
16
17 In addition to the three classifications for species of concern listed above, the Natural
18 Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group
19 1 consists of taxa in need of further field work before a formal status can be assigned. The

20 jooth-sepal D4odder (Cuscuta denticulata), which has been found in the state of
21 Washington only on the Hanford Site is the only taxon in this group that is of concern to
22 Hanford operations. This parasitic species has been found in the area west of McGee Ranch.
23 Group 2 of the Monitor list includes species with unresolved taxonomic questions.
24 Thompson's sandwort (Arenariafranklinii var. thompsonii) is of concern to Hanford
25 operations. However, the representatives of this species in the state of Washington are now
26 believed to all be variety franklinii which is not considered particularly rare. Group 3 of the
27 Monitor list includes taxa that are either more abundant or less threatened than previously
28 believed. There are approximately 15 taxa on the Hanford Site that are included on this list.
29
30 3.6.1.3 Fauna of the 200 Areas Plateau. The mammals, birds, reptiles, amphibians
31 inhabiting the 200 Areas Plateau are discussed below.
32
33 3.6.1.3.1 Mammals. The largest mammal occurring on the 200 Areas Plateau is the
34 mule deer (Odocoileus hemionus). Although mule deer are much more common to riparian
35 sites along the Columbia River they are frequently observed foraging throughout the 200
36 Areas. Elk (Cervus elaphus) also occur at Hanford but they have only been observed at the
37 Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include
38 badgers (Taxidea taxus), coyotes (Canis latrans), blacktail jackrabbits (Lepus californicus),
39 Townsend ground squirrels (Spennophilus townsendii), Great Basin pocket mice
40 (Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus
41 maniculatus). Badgers are known for their digging capability and have been implicated
42 several times for encroaching into inactive burial grounds throughout the 200 Areas. The

WHC(SPLANT)/9-11-92/03133A

3-35



DOE/RL-91-60
Draft B

1 majority of the badger excavations in the 200 Areas are a result of badgers searching for
2 prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey
3 as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the
4 most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from
5 native and revegetated plant species. Townsend ground squirrels are not abundant in the 200
6 Areas but they have been seen at several different sites. Other small mammals that occur in
7 low numbers include the Western harvest mouse (Reithrodontomys megalotis) and the
8 Grasshopper mouse (Onychomys leucogaster). Mammals associated more closely with
9 buildings and facilities include Nuttall's cottontails (Sylvilagus nuttallit), house mice (Mus
10 musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a
11 minor role in the 200 Areas's ecosystem but no documentation is available on bat populations
12 at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels
13 (Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufus) have only been
1K observed on very few occassions.
£5
16 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the
17, Hanford Site (Lande'n et al. 1991). At least 100 of these species have been observed in the
18 200 Areas. The most common passerine birds include starlings (Sturnus vulgaris), homed
f9 larks (Ermophila alpestris), meadowlarks (Sturnella neglecta), W4 estern kingbirds (tyranus
20 virticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows
21 (Hirundo pyrrhonota), black-billed magpies (Pica pica) and ravens (Corvus corax). Common
22 raptors include the Northern harrier (Circus cyaneus), American kestrel (Falco sparvarius),
23. and Wed tailed hawk (Buteojamaicensis). Swainson's hawks (Buteo swainsoni) sometimes
24 nest in the trees located at some of the army bunker sites that were used in the 1940's.
IS' Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene
26: cunicularla) nest at several locations throughout the 200 Areas. The most common upland
27 game birds found in the 200 Areas are California Quai1 (Callipepla caljfornica) and Chukar
2A' partridge (Alectoris chukar); however, Ring-necked pheasants (Phasianus colchicus) and
29, Glray partridge (Perrx perdix) may be found in limited numbers. The only native game bird
30 common to the 200 Areas Plateau is the MN ourning dove (Zenada macrodra) which
31 migrates south each fall. Other species of note which nest in undisturbed sagebrush habitats
32 in the 200 Areas include 8gage sparrows (Amphispiza belli), and qogerhead shrikes (Lanius
33 ludovicianus). Long-billed Giurlews (Numenius americanus) also use the sagebrush areas
34 and revegetated burial grounds for nesting and foraging.
35
36 Waterfowl and aquatic birds inhabit BIM Pond and other areas where there is
37 running or standing water. However many of these areas such as 216-A-29 Ditch are
38 becoming more scarce due to stabilization and remedial action cleanup activities. Aquatic
39 birds and waterfowl common to B-Pen6- - 'n a seasonal basis include Canada
40 GJeese (Branta canadensis), American coot (Fulica americana), M&llard (Anas
41 platyrhynchos), R'uddy duck (Oxyura jamaicensis), Rgedhead (Aythya americana),
42 B~uffiehead (Bucephala albeola) and Gireat blue heron (Ardea herodius).
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1
2 3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes
3 (Pituophis melanoleucus) and sideblotched lizards (Uta stansburtana). Other reptiles and
4 amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus),
5 horned toads (Phryosoma douglassi), western spadefoot toads (Scaphiopus intennontana)
6 yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus viridis), and striped
7 whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and
8 avian predators.
9

10 3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas.
11 Two of the most common groups of insects include several species of darkling beetles and
12 grasshoppers. Harvester ants are also common and have been implicated in the uptake of
13 radionuclides from some of the burial grounds in 200 East Area. Harvester ants have the
14 ability to excavate and bring up material from as far down as 4.6 to 6.1 m (15 to 20 ft).
15 Other major groups of insects include bees, butterflies and scarab beetles. Insects impact the
16 surrounding plant community as well as serving as the prey base for many species of birds,
17 reptiles and mammals.
18
19 3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the Hanford Site have

- 20 been given special status designations by the state and federal government. Some of these
21 designations include state and federal threatened and endangered species, federal candidate,
22 state monitor, state sensitive, and state candidate species. Species listed in Table 3-4 as state
23 and\or federal threatened and endangered such as the bald eagle (Haliaeetus leucocephalus),
24 peregrine falcon (Falco peregrinus), American white pelican (Pelecanus erythroryhnchos),
25 ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do not inhabit the
26 200 Areas. The bald eagle and American white pelican utilize the Columbia River and
27 associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes fly over
28 the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but nesting
29 has not been documented for this species on the 200 Areas Plateau. Other species listed in
30 Table 3-4 as state and\or federal candidates and state monitor species such as burrowing
31 owls, Geat B lue Hjerons, Porairie falcons (Falco mexicanus), Sage sparrows, and
32 I4oggerhead shrikes are not uncommon to the 200 Areas Plateau.
33
34
35 3.6.2 Land Use
36
37 The 202 5 Building was :cnstruztzd bctween May 1950 and August 1951. Opzras
38 eentinued through Jy 1967, when the plan wa shut dewn. An ainlytcal labcratory
39 (222 S) near the facility is stil cpcrating. This laeoratory supports B Plant eperationsan
40 perf&rms rcncearceh and dcvelzpmnt in support of waste management and cntvironmnb
41 eentrel zpzmtfiona. Plate 1 dcpicts thc gzncroAlecation of faciis dkcszcssd in ths report-.
42
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I Numnerous teebiniquca have beeo ~ ia h anford Site to stor and dispose t
2 large quantities of liquid waste generated during site operation. Two commoen mothed5 zo
3 were cvaperation/inffltrationt ponds an.d- underground Astorage tIk.Fee were operational
4 problems asacciated with both mohdsgasto mninimization by forced evaporation was nz
5 employed at the site.
6
7 There are throc main Vtes oef under~ground liquid disposa facilities at toe Hanford Site;,8 cribs, trenches, and fronceh drains. Large quantiies of liquid waste were disposed i
9 injection wells (gcnerally referr-ed to as ror wells int site records) and burid sumps
10 (refrred to as cribs in sito records). Since 1950, crib faciiies hav: b een eonstructed in the
11 200 Arfea at llmferd Site. Cribs are esseztially a high volumne liquid disper-siont system
12 craehbeiligt bottom half of a ctavaion (less than 30 mn [93 ft] deep) wih or
13 coar se granublar -mateia srunigadtibiosyem of porous clay Pipe. This material14. is then covored with fiergainedsoil.rnhoarlng narroulnd hlo
15 excavations (about 3 1 ft]' deep) usged for4 dipsa f limiited guantfitios f-mtoia,
i6 deposited ovor a short period of timne, and thcy aro backtilled after use. Toenches afe
17, commonly usead fo the disposal of high salt waste or waste containing complexed
18 radionuieides. Foneh dains, whiceh arc covored or burial gravol filed encasement with

19 pon bottomas, arc similar to cribs in stueturoe but much smaller in sizoneral osta20 m [-3 f6] int diameter. French dains are uscd to dispose of small voue n eneraly low
21level wae.

22
23 Thoro were several common mnethods for tansporing liquid waste aroess the site; those24 includo ditches, unfderground and aboveground pipeincs, and tucks. The waste mnagemnft25* units discussed int this report no longer-4 have b-ground pipeinstthmTedics&r
26. addressed, but the pipelines ar not speifically discussed as ptential waste uits.
27

7~

29- R.Y am

31
32 e33

34

35

1637 eA

38
39
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1 3.6.3 Water Use
2
3 Only one surface water facility exists in the S Plant Aggregate Area. The 216-S-100
4 Ditch is a manmade structure constructed in 1952 to dispose liquid effluents from the S Plant
5 Building Complex (WHC 1990b). This waste site is located 427 m (1,470 ft) southwest of
6 the S Plant and was recently deactivated. In the past, discharges were received from 202-S
7 floor drains, funnels, process vessel cooling water, and chemical sewer lines and drains from
8 the 241-S Tank Farm, 211-S Station, and 276 Building. Until 1965, the unit received
9 chemical sewer waste from the S Plant and overflow from the 2901-S-901 Water Tower.

10 Since October 1984, the unit has been used as a trench because the 216-S-10p pond was
11 stabilized. No dangerous wastes have been discharged to this unit since February 1987.
12 This unit is unlined and a portion remains uncovered. It has been partially stabilized. In the
13 portion of the unit that has not been stabilized, there is approximately 1 ft of standing water
14 with cattails growing in it. Water from the 216-S-162 Ditch has apparently never been used
15 for any purpose.
16
17 There are no domestic groundwater supply wdlla within the boundary of the S Plant
18 Aggregate Area. The ne arst repeted domesti p groundwater wells te the scutheast
19 (geneally dwngandien) are at the Fast Flux Tes t Facility eiure 3 1) ed 9-er 32 um

20 (20 mi) toem theat The na
__21 mgW&4ilttia

29 and the basalth intreds (rh BekhieWeta d 4 tezihb l o.oan o.2
22 Th aerwcsar e'tei ed > riatio luteymyasbeudtoupy31 drnkingwater Tw en o mrec coigwtrspl rol tdna eBPa

23 0111 ,. Wtfl"
24 NI25 . U A E U

2626 he6 e~nvirome t codtin t h P 4ntAgrat Aramutb e uted i

27 i~iiih 1.ti M AMM~ Y$

28 ir
30 .
31

42

33
34
35 3.7 HMAN RESOURCES
36
37 The environmental conditions at the S Plant Aggregate Area must be evaluated in
38 relationship to the surrounding population centers and other human resources. A very brief
39 summary of demography, archaeology, historical resources, and community involvement is
40 given below.
41
42
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1 3.7.1 Demography
2
3
4
5
6
7
8
9
10
11
12
13
14

16
_7
18

-19

21
22
23
24
25
26
27
'28
29
30
31
32
33
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There are no residences on the Hanford Site. The nearest inhabited residences are
farm homes on land located 23 km (14 mi) north of the S Plant Aggregate Area. There are
approximately 2$8*,000 people living within a 80 km (50 mi) radius of the 200 Areas
Plateau. The primary population centers are the cities of Richland, Kennewick, and Pasco,
located southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and
Benton City to the southeast.

3.7.2 Archaeology

An archaeologic survey has been conducted of undeveloped portions of the 200 West
Area by the Hanford Cultural Resources laboratory. Isolated artifacts and sites of interest
were identified in the 200 West Area but not within the S Plant Aggregate Area. The closest
site of interest is the remains of the White Bluffs Road, located approximately 1.6 km (1 mi)
northwest of the aggregate area, which was previously an Indian trail.

3.7.3 Historical Resources

The only historic site in 200 West Area is the old White Bluffs freight road which
crosses diagonally through the viemity9 s This site is not considered to be
eligible for the National Register.

3.7.4 Community Involvement

A Community Relations Plan (GRP-(Ecology et al. 1989) has been developed for the
Hanford Site Environmental Restoration Program which includes any potentially affected
community with respect to the S Plant AAMSR. The GRP-C mi ys
includes a discussion on analysis of key community concerns and perceptions regarding the
project, along with a list of all interested parties.
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Unit Abbreviations

Upper Coarse Unit, Hanford Formation
Lower Fine Unit, Hanford Formation
Early "Palouse" Soil
Plio-Pleistocene Unit
Upper Unit, Ringold Formation
Gravel Unit E, Ringold Formation

LM Lower Mud Sequence, Ringold Formation,
A Gravel Unit A, Ringold Formation

Symbols

--

-

Formational Contact, ? Where Inferred

Unit Contact, ? Where Inferred
Major Facies Contact
Pedogenic Calcium Carbonate
Paleosols
Ringold Clast Supported Gravels
Open Framework Hanford Gravels
Laminated Muds

Basalt

NOTES:
1. Refer to Figure 3-14 for cross section locations and

designation. Cross sections presented on Figures
3-16 through 3-19.

2. Figures based on Lindsey et ac. 1991 and Airhart et al. 1990.

3. Units predominantly consisting of Sand are indicated by
blank spaces.

Figure 3-15. Legend for Cross-Sections.
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Figure 3-17. Geologic Cross-Section - B-B'.
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Figure 3-18. Geologic Cross-Section - C-C'.
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Figure 3-19. Geologic Cross-Section - D-D'.
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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units

at the Hanford Site.

WHC(SPLANT)/9-11-92/03133T

3T-1

Location Interval tested Hydraulic conductivity (m/day)

Pasco Basin Hanford formation 150 - 6,200
Ringold Formation 6 - 180

Unit E
Ringold Formation 0.03 - 3

Unit A

100 Area Ringold Formation Unit E 9 - 395

200 Areas Hanford formation 610 - 3,050
Ringold Formation 2.7 - 70

Unit E
Ringold Formation 0.3 - 3.6

Unit A

200 West Area Ringold Formation 0.02 - 61
Unit E

Ringold Formation 0.5 - 1.2
Unit A

Lower Ringold 9 x 10' - 2.4 x 10
laboratory

Slug Tests at 216-U-12 Upper Ringold 2.4 - 13
Crib

300 Area Hanford Formation 3,350 - 15,250

300 Area Ringold Formation 0.58 - 3,050

1100 Area Ringold Formation 0.09 -1.5
Units C/B

1100 Area Ringold Formation 2.4 x 10A

Overbank Deposits 0.03
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments.

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis
Values in cm/s Volume Percent Sediment Type Location for Reported Value

6.7 x 107  10 Sand 200 Area Lysimeter Soil
Experiments

1.7 x 10 4  7

1.7 x 10' 5.5

1.7 x 1010 5

1.3 x 10" 4.3

2.6 x 10' 31 Sandy soil reported Unsaturated
as "typical or many column studies.
surface materials at

5.7 x 10- (sat) 56 the Hanford Site."

6.3 x 10" 2.9 Near-surface soils 2-km south of K estimates using
200 East Area water retention

2.2 x 104' 2.8 curve data.

5.40 x 10 8.3 Sandy fill excavated Buried Waste Laboratory steady-
from near-surface Test Facility state flux

9.78 x 1W' (sat) 42.2 soil (Hanford (BWTF): 300 measurements.
formation) with 1.27- North Area

8.4 x 10-3 (sat, na cm particle size Burial Grounds
arithmetic mean of fraction screened out.
four measurements)

8 x 104 11 na BWTF: Unsteady drainage-
Southeast flux field

4 x I0- (Southeast 26 na Caisson, and measurements.
Caisson North Caisson

1 x 104  10 na

1 x 10' (North 29 na
Caisson)

4.5 x 10o- (arithmetic Field Saturation na BWTF North Guelph
mean of 15 Caisson and permeameter field
measurements) area north of measurements

caisson

WHC(SPLANT)/9-11-92/03133T

3T-2a
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments.

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis
Values in cm/s Volume Percent Sediment Type Location for Reported Value

1 x 10 (Upper Soil, Field Saturation Loam sand over sand Grass Site; 3 Guelph
arithmetic mean of 7 km of BWTF permeameter field
measurements) measurements

9.2 x 10 (Lower Field Saturation na
Soil, arithmetic mean
of 4 measurements)

8 x 10 16 Loam to sandy loam McGee Unsteady drainage-
Ranch:NW of flux field

9 x 10 4  40 200 West Area measurements.
on State Rt.
240

9 x 104 (arithmetic Field Saturation na Guelph
mean of 9 permeameter field
measurements measurements.

5 x 1o (sat) 50 Sand, Gravel Sediment types K, values derived
are idealized to from idealized

1 x io3 (sat) 50 Coarse Sand represent moisture content
stratigraphic curves.

5 x 104 (sat) 40 Fine Sand layers
commonly

1 x 10 (sat) 40 Sand, Silt encountered
below 200

5 x 1W- (sat) 40 Caliche Areas liquid
disposal sites.

1.2 x 10 (sat) 19.6 to 18.9 Hanford formation Well 299-W7- van Genuchten
9, 218-W-5 equation fitted to

6.7 x 10' to 2.8 x 37.6 to 41.4 Early "Palouse" Soils Burial Ground moisture
101 (sat) characteristic

curves for Well
1.10 x 10 (sat) 18.3 to 21 Upper Ringold 299-W7-9 soil

samples
1.80 x 10' to 3.00 x 24 to 25 Middle Ringold
104 (sat)

Notes:

na - Not identified in source.
sat - Value for saturated soil.
field saturation - Equilibrium water content after several days of gravity drainage.

WHC(SPLANT)/9-11-92/03133T

3T-2b
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Table 3-3. Endangered, Threatened, and Sensitive Plant Species Reported
Hanford Site.

On or Near the

Scientific Name Common Name Family Washington
State Status

Rorippa columbiaet Suksd. Persistantsepal Brassicaceae Endangered
ex Howell Yellowcress

Artemesia campestris L ssp. Northern Asteraceae Endangered
borealis (Pall.) Hall & Clem. Wormwood
var. wormskioldit' (Bess.)
Cronq.

Astragulus colunbianust Columbia Milk Fabaceae Threatened
Barneby Vetch

Lomatium tuberosum Hoover's Desert- Apiaceae Threatened
Hoover Parsley

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive

Collinsia sparsiflora Few-Flowered Scrophulariaceae Sensitive
Fisch.&Mey. var bruciae Collinsia
(Jones) Newsom

Cryptantha interrupta Bristly Cryptantha Boraginaceae Sensitive
(Greene)Pays.

Cryptantha leucophaea Gray Cryptantha Boraginaceae Sensitive
Dougl. Pays

Er geron piperianus Cronq. Piper's Daisy Asteraceae Sensitive

Carex densa L.H. Bailey Dense Sedge Cyperaceae Sensitive

Cyperus rivularis Kunth Shining Flatsedge Cyperaceae Sensitive

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive
Ses.&Moc.

Lindernia anagallidea False-pimpernel Scrophulariaceae Sensitive
(Michx.)Pennell I I I I

Nicotiana attenuata Torr. Coyote Tobacco Solanaceae Sensitive

Oenothera pygmaea Dougl. Dwarf Evening- Onagraceae Sensitive
Primrose

a/ Indicates candidates on the 1991 Federal Register, Notice of Review.

WHC(SPLANT)/9-11-92/03133T

3T-3
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a'



DOE/RL-91-60
Draft B

Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200
Areas Plateau.

Common Name Status Federal State

Peregrine Falcon (Falco peregrinus) FE SE

Sandhill Crane (Grus canadensis) - SE

Bald Eagle (Haliaeetus leucocephalus) FT ST

Ferruginous Hawk (Buteo regahis) FC2 ST

Swainson's Hawk (Buteo swainsoni) FC2 SC

Golden Eagle (Aquila chrysaetos) - SC

Burrowing Owl (Athene cuniculurtia) - SC

Loggerhead Shrike (Lanius - SC
lucovicianus)

Sage Sparrow (Amphispiza belli) - SC

Great Blue Heron (Casmerodius - SM
albus)

Merlin (Falco columbarius) - SM

Prairie Falcon (Falco mexicanus) - SM

Long-billed Curlew (Numenius SM
americanus)

Striped Whipsnake (Masticophis - Sc
taeniatus

FE - Federal Endangered
FT - Federal Threatened
FC2 - Federal Candidate
SE - State Endangered
ST - State Threatened
SC - State Candidate
SM - State Monitor

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in
Washington.

WHC(SPLANT)/9-11-92/03133T
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@ 1 4.0 PRELIMINARY CONCEPTUAL SITE MODEL
2
3
4 Section 4.1 presents the chemical and radiological data that-are-available for each waste
5 management unit. These ehemieal-data, along with physical descriptions of the waste
6 management units (Section 2.0) and descriptions of the surrounding environment (Section
7 3.0) are evaluated in Sections 4.2 and 5.0 in order to qualitatively assess the potential
8 impacts of the contamination to human health and to the environment. The quality and
9 sufficiency of the existing data are assessed in Section 8.0. This information is also used to

10 identify p applicable or relevant and appropriate requirements (ARARs) (Section 6.0).
11 Contaminant information is assessed in Section 7.0 to provide a basis for selecting
12 technologies which can be implemented at the sites -.
13
14 Contaminants th-Ae released into the environment at a waste management unit or
15 unplanned release site may migrate from the point of release into other types of media. The
16 potentially sespeeif i in the S Plant Aggregate Area include surface
17 soil, surface water, vadose zone soil and perched groundwater, air, and biota. The media
18 thaare-affected at a specific site,$Wtwill depend upon the quantities, chemical and physical
19 properties of the material that-was-released, and the subsequent site history. The potentially
20 affected media at each waste management unit or unplanned release site are listed in Table
21 4-1 for radionuclide contamination and Table 4-2 for chemical contamination.

23
24 4.1 NATRE AND ETENT OF ONTAMINA TON
25
26 There are two major typesiei i f chemical and radiological data available for the
27 S Plant Aggregate Area: site-specific data that-are applicable to individual waste
28 management units and unplanned releases; and area-wide environmental data that are useful
29 in characterizing regional contamination trends.

t 30
31 Some of the waste management units and unplanned releases have been the subject of
32 chemical and radiological studies in the past. However, most of these studies were limited in
33 scope and did not provide a comprehensive analysis of the character and distribution of the
34 contamination at each site-it. The types of ared a< e cdata that are available
35 rs wt amtitsfinclude inventory information, surface radiological
36 surveys, external radiation monitoring, soil and sediment sampling, biota sampling, borehole
37 geophysics, and groundwater sampling.
38
39 Table 4-3 summarizes the types of unit-specific data for each of the waste management
40 units. It should be emphasized that the table only summarizes what types of data are
41 availabled it does not indicate the sufficiency of the data, either in terms of quality or
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1 quantity. Data quality issues are addressed in Section 8.0.
2 presN -Ni n SetI4.
3
4 Reported mix~ed waste inventor; data are available for 117 of the 125 waste
5 managemfent units. These data have been compiled froma the waste infrmation data system
6 (WIDS) inventory sheets (WHCI! 1991a). The inventory data are presented in Appendix A.
7 Table 2 2 presents a list of chemicals identified as potentialy present in the S Plant
8 Aggregate Area separation process and labomratoy waste streams. The list does not
9 necdssaFRly include wastes that may have originated in the S Plant Aggregate Area or t~~
10 areas of the Hanford Site. This list should be adequate for identfing the majority of
11 contaminants potentially present in S Plant waste disposal units. Chemaicals identified as
12 "Used in laboratory" would have been prfesent in much smaller quanitities thant process
13 chemicals; however, because the laboratory has continued to operae since the S Plant
14 operations ceased in 1967, laboratory chemicals mnay be moere relevant in areas whore
1S'- disposal operations are ongoing. The available site specific infor~mation is sumamarizedfo
16,-- each individual waste mnagement untit or unplannled release in Sectionts 4.1.2 throuigh
17 4.4..8

19--

22 ~ o j "r

24
25-' In addition to these fiitew- specific data, there are area-wide data diet-are-not directly
26 applicable to any waste management unit within the S Plant Aggregate Area. The most
27 important sources of this general environmental data are quarterly and annual environmental
2&N4l surveillance reports published by Westinghouse Hanford. There are also area-wide
29 geophysical data available that include gravity, magnetic, magnetotelluric, seismic refraction!
3 C" and seismic reflection surveys (DOE 19886). However, these studies are not useful for
31 characterizing the extent of chemical and radionuclide contamination and so are not presented
32 in Section 4.0. These data are discussed in more detail in Section 8.1.2.
33
34 The most recent environmental monitoring of the Hanford Site was conducted by the
35 M :v a Westinghouse Hanford.
36 However, most of the data that-areiapplicable to the S Plant Aggregate Area have been
37 published by Westinghouse Hanford. The Phfr-"{NQu arterly Environmental Radiological
38 Survey Summary Reports (Huckfeldt 1991Mt)~ were reviewed during the current study,
39 as well as fear-of-the last six annually published environmental surveillance reports (Elder et
40 al. 1986, 1987, 1988, 1989; Schmidt et al. 1990, W994-{Jp,,> The quarterly reports only
41 contain surface radiological survey results. The annual reports describe several different
42 sampling and survey programs including surface soil samnpling, external radiation
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1 measurements, biota sampling, air sampling, surface water sampling, groundwater sampling,
2 and radiological surveys.
3
4 Air, soil, surface water, and biota samples were collected each year at the same
5 locations within the 200 West Area. External radiation measurements were also taken
6 annually at several locations. Until 1990, few of the sample locations were directly
7 associated with any of the identified waste management units and so most of this information
8 is only useful in characterizing area-wide trends. In 1990, however, new sampling locations
9 were established that-afe near areas of known surface contamination. Currently, only

10 external radiation data are available for these new sample locations. Both the new and old
11 sampling locations are shown on Plate 3.
12
13 Section 4.1 describes available data regarding known and suspected contamination in
14 the S Plant Aggregate Area on a media-specific basis (air, surface soil and biota, and vadose
15 zone soil). The text summarizes sources of chemical and radiological sampling information.
16 Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1 describes results of-an
17 ae gama ray radiation Iam d Section 4.1.1.2 rep ets
18 expsur ts from xtal radi ea at 44Sd ocationsd
19 41W-lsamp0_g20 s Section 4.1.1.3 presents results of air-qu ty W samp -data
20 Surfa soil data arc desoribed in Seeden 4.1.1.4. Results of surfacc wat sampln arc
21 presented in Soetion 4.1.1-5. sults of vegetation and other biota sample analyses are
22 presented in Section 4.1.1.. Available vadose zone sampling data are presented in Section
23 4.1.1. . Section 4.1.V also discusses evidence for contamination migration within the
24 vadose zone to the unconfined aquifer underlying the site. Additional assessment of the
25 nature and extent of groundwater contamination is presented in the 200 West G10 ter
26 Aggregate Area Management Study Reports (AAMSR).
27

1 28 To supplement available radiological and chemical analytical data, historical waste
29 inventory information for the S Plant Aggregate Area Waste Management Units were also
30 included in the evaluation of known and suspected contaminants. Historical waste inventory
31 data are detailed in Section 2.0 of this report (Tables 2-2 and 2-3). As discussed in
32 Section 2.0, the compilation is based on supporting data from the

33 Syst wmIDS) (WHC 1991a) and the Hanford Inactive Site Survey (WS) Database (
34 19).--Wnaedeffednh34 ~9&4~.waste aeagoment units with available waste notr aaac dniidi h
35 following scotions aecording to the naturc of docuimontod or suspected contamination.
36
37 Available data were reviewed to assess whether air, surface soil, vadose zone soil, or
38 groundwater was potentially impacted be*waste handling activities at each S Plant
39 Aggregate Area waste management unit. Table 44 summarizes available information
40 regarding known or suspected radionuclide contamination at the S Plant Aggregate Area.
41 Table 4-34 summarizes available information regarding known and suspected erganie
42 inoranic compond tm contamination. In Tables 4-24 and 4-3Z waste management
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I units are arranged by physical type (cribs, burial grounds, unplanned releases, etc.). Entries
2 in the tables identify known or suspected releases based on available sampling information or
3 historical waste inventory data.
4
5
6 4.1.1 Affected Media
7
8 4.1.1.1 Afr. TA
9 (__ . Ti . r . .
10 MI
11 24 ra, i a p0r areopraed n cnnuous bass. amplejiltr r xhn
12
13

15

20 Ambient air monitoring has been conducted within or adjacent to the S Plant Aggregate

21 Area since 1979. The-e-is-eOne high volume particulate sampler s located east of the 241-S
22 and 24-SX Tank Farmr dd
23 Laoatr whs hilters are analyzed quarterly for 90Sr ts, PU, and total
24 uranium,. The results have shown a steady decline 'osttiin the concentration of these
25 radionudlides throughout the sampling program throughout the 200 West Area (Schmidt et
26 al. 1990). The only exception to this trend was during the four weeks following the partial
27 meltdown of unit 4 at the Chernobyl Nuclear Power Station. Data from this period,
28' approximately May 13 to June 3, 1986, were analyzed separately and assumed to be
29. anomalous (Elder et al. 1987). TheJat fly yarswof daiarth at grgaeNe
30 haebe vrgdaw h ausaesmmaie inTb __-4T___plt dke
31 since 198ssmaie in ApedixA-Ar- monitoning-dat fdor-1985- 1936, and1983

33 oinTbo11ad1.
34

36

414'39 ap that) costhe onexption 00 Whstren wtas imrcic to four eksowigssgamal
47 ceoun tof uningfat txpsur Chrtoy buclar Po Stacmlxsrbtion of hsriod s
41 appoitl Maeor y o allow a, qu86,wieaivinaldicto ofpartegindofsumevato beiloia

42 ch
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6
7 6

9 N

1-2

22 Thed entairore arasossd goamaon that are abenrackgrund.~v ofsra n

23 reut ayb prtdi tmihi/7nm/ r ri/r Typca nThea higestgrossd
24co eults n the s lamnts Aregapdate wer beteen 2,000 ads/i 70f,00 cn Na

25 matisurove wasi p-irforme over ti900 Westrea 1 They secnd hghst result (Rere

26 betwen 70,00and 220,r004 cv ars meue rover uth24- daa ospsnd)2S Tan Farm
27 (locaation intiure 4m1y thcersgnificntirea in0 WS Arlan ind ;vhis mgneagotuit

'18 16-tyhs#ee s(highte pothe odcata. Bckrb)nd wast deemnedons uit 21-y16

c 29 (Pkoundmueet ouhades fth lnodS

13

31Epntur raas ross ntgraiaioun priaril mabv aysror oavesura

2 ounallyuats5 idoain ihno daot th S Plant Aggregt raweebgen .00atd 7Area frm 97 t
33 1988ashupuped o f Patis i0 samplding st oish 41The ~clind hihesur reuts ere20

35 bween r7prto indmc~r 22h, gid /samasuocaiod foer th 4-on 240- W tank frms78t
36297 ( rco pr5 n in Filurt4- . Th ropgnificatrs inc nt ldoste- smpn aet--

38 216e-A n a 1--6

39

41

37

39

42 ITh eintoir ae haseertl ovi s gross gamm counts tha ar aboaebackgound

45 easured orat eas &4ff*M the -1 Thee itrbto f an second hhes resut waeyre

2 (loctraio noF re4d1)y Otderntifica n ht preas but SrPat include wast angme nt UFA
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2 hetnti4 h hih f h 4tfr bo::;gnud ecueo the fare r te
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29%
1

21

24
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31
32
33
34 ta Th 22$ u
35
36
37
38
39
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@ 1 + Teessdef h24-Takanad h 4 1-4ISY Tak~arm
2

4

65 INNI MIMI OWN26--- C
7

10 _2#10 be dscusse inmoe etai l id h se ndaigvt th niiulwastemnametni
11 nd nplnne relses zrnectin4 2) iufac radio a surveysarpon uare

13 y a fs rsd s e s d d
14 dr T s
15 i
16 md kI s
17
18 In 1989, the oxtomna madiaflon monitoring stions in 200 We~st wero roconfigured. Thoe
19 now sites woro generally lozated on or near areas of krnown contamination and toe rosults
20 appr to be slightly elevated ovf toe provious sampling rounds. Moeasurornonts associated

22 lvelsfoun in he cnorl Separations Area onviroenment (Schmidt ot at. 1990). Under the
23 now program in toe 8 Plant Aggrogato Arca, two now sampling locations were established,
24 and the five previous locations were diacontinuod. One of the now locaticrns monitors wast

~.25 management unit 216 S 19 (Pond), and the other is leeatod in a background Effe northi of the
26 -2141 SX Tank Farm. Tho meslts of 1990 sampling are prosonted in Appendix A.
27
28 Sufaco radiological surveys afc perfermed on a number of S lant Aggrogate Area
29 waste managomont units. The results arc summarized in toe thrd gufftorly monitor-in

~>30 roports authorod by Christine Hucldcldt (1991). Table 4 5 summarizes the surfaco
31 radiological survoy rosults for onch waste managcmcnt unit and unplanned roloaso in h
32 S lant Aggrogato Arca.
33

3n

25 D

26
27

38

29

40 ..... ...

41t

42
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1 _ 0 onen in ocnnlr salsidi h a A~g eArea~
3 reut pert esihl eae v r 4prvossnplingrod. Tessamp~ifr

6 ar lw iwwTab e 4-7
7
8 44 r4.2.3f Surface Soil $apig Between 1978 and 1989, surface soil9 samples were collected annually or semiannually from a regular rectangular grid that covers10 the 200 West Area with 33 sampling points. F~Ixtlfof these sampling sies jnaiosare
I1 located within or adjacent to the S Plant Aggregate Area. The grid sample points are
12 generally located close to the intersections of Hanford Site coordinate lines at 6I-4Mm13 (2O00-I,0i® ft) spacings, and are intended to monitor the overall 200 West Area14 environment. without being specific to any potential source site. In addition to the grid sites,is5 there are three fenceline sampling locations surrounding the 241-SSX,-and-WY MjTank16 Farms n whch o itonnd t mgitordonwineaArsehar17 c i c

19 The samples from the grid and fenceline sampling are analyzed for common .20 radionudlides found in the 200 West Area, that is, gamma-emitting radionuclides, 905r,1I uranium, and plutonium isotopes. The results are compared to mean regional background22 levels derived from offsite data gathered by Paii ztws aoaoy(NL). This23 comparison allows identification of radionuclide contributions from the 200 West Area versus24 contributions from natural background and fallout from nuclear weapons testing. Any25 radionuclide detections which are above the mean regional background are not considered26 significant until they exceed the mean plus two standard deviations. The detections are alsofl7 compared to the soil contamination standards established for the 200 West Area. The soil%8~ standards represent permissible radionuclide concentrations, above which restrictions are
29 posted restricting the area. Btcnto18 n 98smlntosi otmnto

32 railgclcoto oo
33
34 The results of the sampling indicate that the regional background concentrations were35 exceeded in the S Plant Aggregate Area, however, the soil contamination standards were not36 exceeded. In general, the concentration of radiological contamination decreased within the S37 Plant Aggregate Area, with the exception of 905r at the S-TF-SE station, located at the38 southeast corner of the 241-S, -SX, -SY Tank Farms. This location has exhibited an upward39 trend in concentration since 1986. It is possible that the increase at this ieanin40 loJationis related to the upward trend displayed at grid site 2W28, located east of the 241-S41 and -SX Tank Farms (Schmidt et al. 1990). The sampling locations are presented in Plate 3.42 The yearly avenages of sampling from978to 1988are presented in Appendix A . Tables
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1 4-8 and 4-9 present the results of grid and fenceline soil sampling within the S Plant
2 Aggregate Area-fe4985,1986,-and4988.
3
4 4.1.1.3 Surface Wtr. Saiplcs related to surface wato quality weore cdlleeted f the
5 216 8 10 Dith (216 S 10D) until August 15, 1991. For the purpzzes of this roport, data
6 wero takecn from tho Annual EnWrornental Monietorn Rteo for 1935, 1935, 1988,an
7 1990 RMder et at. 1986, 1957, 1989; Schmaidt et al. 1991; '.flIC 1991a). The samfpica
8 includo waor analzcd for r-adiological parameters, p11, and nitrates (not done in 1985);,
9 vegotationt analyzed for radianuclides (not dene in 1985 and 1986); and scdimcnts analyzc

10 for r-adionucelides (not dono in 1985 and 1986). The results of the sampling indicato that no
11 significant inorcases in radioactiity occurrd in 1985, 1986, 1988, and 1990. Sampling
12 iccations arc prcscntcd in Plato 3, and analytical rosults aro prosented in Tables 1 10 and
13 4-4-.

15 6 
Me

16

17

19 __< li
(7 20

12

23 44b
24

26
27 4.1.1.4 Biota. Various biota samlin ... .ito _ RJ~'vbe

428 conducted 4.4 AcWt Ny atasrcw er in 1971 through 1988 in and
1. 29 around the Hanford Site. DriAng the (mg2m, -o upward trends in radionuclide

30 concentrations were detected for any of the wildlife species open 0
31 ec A significant downward trend was exhibited in many saple-srR4tr
32 particularly 1 7C eds and Zn.
33
34 Tbree factors are believed to have contributed to the decline in concentration of
35 radionulides: the cessation of atmospheric testing, the 1971 shutdown of the last Hanford
36 reactor that discharged once-through cooling water to the river, and the reduction of
37 environmental radionuclide contamination associated with some Hanford facilities and
38 operations.
39
40 Biota samples have been collected since 1978 from S4eSf axinm withnoact
41 the S Plant Aggregate Area. Vegetation samples were collected from the same locations as
42 the grid soil samples described in Section 4.1.1pp a. The vegetation samples havegeeel

0 WHC/SPLANTI9-1 1-92/03 152A
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1 WNW radionuclide concentrations that are slightly elevated above regional background, but
2 have not exhibited statistically significant trends since 1979 (Schmidt et al. 1990). The most
3 commonly detected radionuclides include "3Cs, 9Sr, "Co, 2 38Pu, and 239pu. The sampling
4 locations are presented in Plate 3, and summaries of the analytical results frem-1985-through
5 1989-are presented in Appendix AA. &ampLing-naf4ya results frv Rls
6 are presented in Tables 4-12 and 4-13. Radianuelide levels found-b
7 contaminated mnammals in the 200 Areas ever the past 10 ycars arc roperted in RIC SA.
8 1252 8.
9
10 4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most
11 extensively studied by geophysical well logging. This technique has been conducted in the
12 S Plant Aggregate Area since the late 1950's. Gross gamma-ray logs have been used to
13 evaluate radionuclide migration in the vadose zone near- Wselected waste management
14 units. Hy e gm de p se a 4- ss

160 tho logsin thatsan riginda parl og hs waud r Aioe feor t-yhia rootn additionarizing
16
17 wel logs were roiowed by an Ebazoc Screcz Incorported staf goophysizist.The log
18.' interpretations are discussed in detail in Appendix A. The evaluation process generally
19 consisted of identifying zones with anomalously high gamma-ray counts that could be
20 indicative of radionuclide contamination. The depths, thicknesses, and intensities of these
2k- zones were then compared to logs from the same holes. Any significant changes may be
22, indicative of contaminant migration in the vadose zone. Interpretations y
23
24-" cm4~~)e~A
23~ dhat tatvogging equipment and proco duroq tvmr et y a

26 The results of the log interpretations are included for each applicable site in Sections 4.1.2
27- thieugh-4.28.
28,,
29 - Waste management units that have received large volumes of liquid are more likely to
30- cause# subsurface contaminant migration. The potential for liquid wastes to
31 migrate4 through the vadose zone to the groundwater ean-be-was estimated by comparing the
32 volume of waste discharged at each waste management unit to the estimated pore volume in
33 the vadose zone soil column below the waste management unit. If the volume of liquid
34 discharged to the ground is larger than the total soil column pore volume, then it is likely
35 that wastewater wul y reach the groundwater. These calculations are
36 summarized in Table 444-4-15. They are based upon several conservative assumptions:
37 (1) the discharged water does not spread out laterally from the point of discharge (i.e., the
38 area-hViu of affected vadose zone is equal to the depth to groundwater times the plan view
39 cross-sectional area of the base of the waste management unit); (2) there is no significant
40 change in liquid volume being introduced to the soil column due to evapotranspiration-er
41 preeipitatien; and (3) the average pere-ve ame-p 4 of the soil column is between 0.10
42 and 0.30 (the upper and lower peie-velumes-estimates shown on Table 444-5 f

WHC/SPLANT/9-12-92/03152A
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3 migration-may-occur-within-an-effective-pore-volume-of-0.10. According to these
4 calculations, -4M waste management units have the potential for the migration of liquid
5 discharges to the unconfined aquifer W E i aso a oil column pore
6 vekune-eOf 03. ysis .t

9 0.10 is Used, 1 ast m g ccn pot ontan fr deiver to tdhne-r

10 unk-nfined aquifer.
11
12 As was discussed in Section 3.0, perched water zones may form locally under waste
13 management units with large liquid discharges. However, the occurrence of contaminated
14 perched water has only been documented beneath the 216-U-16 Crib (Baker et al. 1988).
15
16
17 4.1.2 Site-Specific Data
18
19 This section presents the site-specific data that are available for each waste management

C 20 unit and unplanned release. The units are discussed in the same groups as were presented in
* 21 Section 2.0. These groupings are useful because like units tend to have The-similar types of

22 available data.
23
24
25 4.1.2.1 Plants, Buildings, and Storage Areas. Nr d

27 1Areafi
28

C'29 4.1.2.1.1 291 S Stack Compics. flasicn products and volatice erganics ha;-e been
30 deteeted at this site.
31
32 4.1.2.2 Tanks and Vaults. The data available for the single shell and doubic shlt
33 (SSTa) generally include: invontory informatn, limited waste sampling, sufaco
34 rdiological survcys, vadozc zcno well gcophysics, and intcral tk monitoring of eh
35 and physical pnramctr. Loss monitorng data are pyuabic for the three newer dob sh
36 tanks (DETs) in the 241 SY Tank Farm. In to past, therc has been much lcss crphasi
37 eharacterizing to catch taks, soting tanks and vaults, and Rude infrman is availabl
38 regarding these units.
39
40 Most of to ESTs fro suoundod by an &ay of vadoso zone borhlos. Gamma
41 logging is pff md on those borch92cs on a rgular basis iT /-d- to id2n/fy nw tank l22ks

0 42 and to m nitr thc migationt f xisting cntaminant rolass to t oe seil. The 241 SK TR n
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Farm. has four asmnd Icaling tanks and fivP ccnfirMzd leaing tnks. Nin ef these tanks
exhibit elevated gamma radiaticn levels in asnczrntcd moerntonnfg wells.

e [ypf P M.k ZVI r h d.

__'M Ml? ? i'~ t

iii n esuia

r m apris(ucflt19

A L taind nte atrnmrino he2 X akFe vrVd9
mre y bewen 185an 199gleb t t6 . i ihana oert spoal

,nvet'r Chemical inventories for the SSTs-L- een
modeled with the Tracks Radioactive Components (TRAC) computer code d 060 by
We*tin M , Haiord. This program calculated tank inventories for 68 radioactive
constituents and 30 chemical constituents. The estimates were based on the historical records
of the quantities of material initially placed in the tanks from nuclear fuel production and
later modified by tank transfers and radioactive decay. The TRAC inventories, though
recognized as having serious limitations, represent the best current information on the
contents of the tanks. The TRAC predictions for 14C, 137Cs, 137Ba and uranium isotopes
show the least agreement with other data sources.
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1 The TRAC inventory data are presented in Table 4-15. These data are for the total,
2 tank inventories and do not differentiate between drainable liquid and solids within the tanks.
3 As shown in Table 2-4, some of the unstabi - tbzed " tanks still contain large
4 volumes of liquid drainable waste. It is the radionuclides that are partitioned to this liquid
5 phase which are of primary concern should a tank begin to leak. From a comparison of solid
6 and liquid phase data presented in an earlier TRAC report, it appears that 2'Am, 14C, IIICs,
7 " 7Cs, "Nb, "Te, 7 9Se,4 and 9Sr are most strongly partitioned to the liquid phase in the tanks
8 and would be the most likely radionuclides, present at high concentrations, to migrate in the
9 event of a leak (AINg 9

10
11 The available chefmical data for cach tank is summarized in Table 4 16. The table
12 inceludes any radionuclide data that arc available for caeh sample as well as tota organic-
13 carbont (TOC)) and pHf iformation. Solutions with low pfls and high TOGS (organli
14 solvcnts) would tend to enhance radionuclide migration through the soil column.
15 ___

17 WE~

r'19 _

20
21
23

23 eag ra GW 9M a -

24

1OR

25 110jt~~ewl9~r
26
27

>a 28 __

29

16 304...21k 4 5t apng FamAnaeiapli gam bray rretion se e the 2a0ks

31 West Aef in July and Augut 1988 indicates that gross ga a eunt in the 211 s Tank
32 Fm ranged bceweren 7,0 and 220,00 mc/. The watc nanageone in the 'se areas
33 are diszuszcd Molw.
34
35 The arc a is being used as a tompof te t rann fer drums and b)cs prtmtably
36 Md ef onitoreing wel instalaetin waste. Tansurankhs, fission products, uraum, heavy
37 motas, and inegai orer e possibly prent at this site.
38
39 1.1.2.2.2 241 101 Single She Tanyk. The seDS dabase WHC 1991a) ntesta
40 the five vadde zone brcholes mneitoring this waste anagement unit fr le aks have
41 romained stald. TNs waste ranagoment unit is onsidered sound. The tank ro eived
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1 wastes which consisted of transuranie fTRTh, fission products, uranium, heavy mnetas, and

3
4 4.1.2.2.3 241 S 102 Singl Shell Tank. The WMVS database (IIC1 1991a) notes thaet
5 the eight vadose zone bereholes modtod-ng this waste management unit for leaks have
6 remained stable. Westinghouse Hanford Comfpany (1991a) indicates that this unit hasth
7 potential to generate hydrogen or other flammable gases. This waste management unit is
8 considered sound. The tank reee..4 wastes which consisted of fl-U, fissiont preducts,
9 uranium, heavy metas, and inoerganics.
10
11 4.1.2.2.4 241 5 103 Single Shell Tank. The VqDS database eflIC 1991a) notes that
12 seven vadose zene boreoles mdnitor this waste management unit for leaks. Activit
13 detected int Borehole 40 03 09 in 1974 has slowly reccded to less than 50 ceh and was not
14 fiterpreted as indicative of a tank leak because the activit was limited to the surface.
'13 Limited and unsuccessful augefing has been done to identify the source of the surface
1.6 contamnination. With this one eeptio n, the vadose zone boreholes have remained stable,
1 7 indicating this tank is net leaking. This waste management unit is considered sound. The
19 tankE received wastcs which consisted of fl-U, fission products, uranium, heavy metals,an
19
20
it 4.1.2.2.5 241 S 104 Single Shell Tank. The ',',S database (WIICG 1991a) notes thaet
22 ths unit was removed fromn service and categorized as having 'questicnable integrity"
23 bccause of a liquid level decrease. The ;WDS database indicates that four vadose zone
24 bereheles have remained stable, however, the tank remains aft assumed leaker. Behole 40-
25. 04 05 shows elevated radiation lvels between 12 and 14 mn (40 and 1.6 ft), and Borehole 40
26 04 08 shows elevated radiation levels betweent 6.4 and 7.0 ma (21 and 23 ft). In August 1978
27 a jet pump saltwell systema was installed to remoeve liquids from t-he takan te unit is now
28, considered primary stabilized. The tank received wastes which consisted of TRlU, fissio
29 products, uranium, heavy metals, and inorganics.

6

31 4.1.2.2.6 241 S 105 Single Shell Tank. The V.'DS database (WIICG 1991a) notes thaet
32 the five vadose zone boreholes monitoring ths waste management unit for leaks hav
33 remaied stable. Borehole 40 05 03 shows slightly elevated radiation leels from 9 to 11
34 (30 to 37 ft). *ADS indicates a jet pump saliwell system was instaled and operationis for the
35 removal of intersitial liquid we.re. emmenteed durng August 1978. The tank r.. 1, .
36 wastes which consisted of fl-u, fission products, uranium, heavy metas, and inor-ganics.
37
38 4.1.2.2.7 241 S 106 Singe Shell Tank. The WIDS database (WIC 1991a) notes thast
39 the six vadese zen mo-hle nnitoring this waste management unit for leaks have
40 remained stable. Data froem past liquid levels have not beent satisfactorily explained, but th
41 tank is considered scund. A jet pump saltwell system was installed and operations for th
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2wastes which consistod of TRU, fission proeducts, uranium, havy- metas, and inerganics
3
4 4.1.2.2.8 241 S 107 Single Shell Tank. The WIDS databaso (;AIIC 1991a) notes tha
5 the sbz ;'adozc zone boreholos monitoring ths waste management unit for leaks hayo
6 remained static. Data fromn past liquid levcls have. nmetbeen satisfactorily &Eplaincd, butth
7 tank is considored sound. Inr.L±.VL., liquid leve ieses sinco Thly 1981 have been
8 attributcd to dcontamtination work of preeipitatiot A& the 241 5 D Valve Pit. Althouigh tho
9 unit was paff oily isolated efn Deecmbcr 15, 1982, liquid bovl fmasurements contiuc to

10 show a slow inerease. Thoe tank receivod wastes which consistcd of TRU, fissiont products,
11 uranium, heavy motals, and nanics.
12
13 4.1.2.2.9 241 S 108 Single Shell Tank. The WIDS database (swqo 1991a) notts tha

S14 the five vadose zono borcheics monitoring this waste managemont unit for Ilaha
15 remained stabic. This waste managcment unit is considered sound. The tank recoivcd
16 wastes which consisted of flU, fission proeducts, uraniuim, heavy motals, and inorganics
17
18 4.1.2.2.10 241 S 109 Shnge Shdli Tank. The *rIDS database (WIIC 199 !a) nets
19 that six, vadose zeono borehoics moenitor ths waste management unit for leaks. This tank is

S20 considered souind. The tank r ei.vwastes ..hih consistcd of fl-u, fission products,
21 uranium, heavy moetals, and inorganics.

@ 22
23 4.1.2.2.11 241 5 110 Single Shell Tank. The WRDS database QJIICG 1991a) notes
24 tha the eight vadene mono boreholos monitoring this wsomng mzrtuit for leaks havo
25 rcmained stable. Slighty elevated radiation levols werc noete-d in; BorcFheic 40 10 01 from 13 to
26 14 ma (12 to 417 A). VRDS indicates that a jet pump saltwdil system was instaled and
27 operationis for toe roov f intorsiial liquid wero commoncod during August 19:78. The

S28 tank reecivcd wastcs which consistod of flu9, fission products, uraniuim, heavy motals, and
29
30
31 4.1.2.2.12 241 S 111 Single Shell Tank. The IPS database e(WUC 1991a) noto
32 tat toe six vadoac zone borchoics motnitoring this waste management unit for leaks havo
33 rmnained stable. Data froem past liquid levels have not been satisfactorily oxplained, but the
34 waste mnanagcmcnt unit is considcrced sound. This unit has toe potontial to gcncmtc hydrogn
35 or other flammabic gascs. The tank rcccived wastes which consisted of flU, fissiont
36 products, uranium, hcavy motas, and inorganics.
37
38 4.1.2.2.13 241 S 112 Singe Shcel Tank. The WIqDS database (WHO! 1991a) nftc
39 that tho five vadose wnc borcholos monitoring this waste management unit for leaks have
40 remained stable. The waste management unit is considorci sound. This unfit has the
41 potontial to gcnerate hydrogen or othor flammablo gases. A jot pump saltwdl system was

WHC/SPLANT/9-1 1-92/03 152A

4-15



DOE/RL-91-60
Draft B

1 installod and placod int oporation during August 1978. The tank roccivod wastes whjicht
2 consisted of flU, fission products, uranium, heavy metas, and inor-ganics.
3
4 4.1.2.2.14 241 EX Tank Farm. An aeoial gammin ray radiation surfvey over the 20
5 West Area in Jul and August 1988 indicates that gross gamma couints in toe SX Tank Far
6 ranged between 70,000 and 220,000 c/s.
7
8 The 1990 AnnuxWal vrnental Afoni-OHrfng ep (Schbmidt et el. 1991) indicatcs tat
9 it 6 aorte surfaco contamfintation area (waste management uinit UPR 216 W 21) xtonds fo
10 the cast fencolino of toe SX Tank Farm. Speck contamination with lovoLs up to 14 mR/h has11 becn identified in this arca. Tnk faqrms nq eae fclte r cniee o osucso
12 envirnmental contamination. Recontamination of toe samne fenco lines f yeear to yea
13 appeafs to be associated with bbewing of known contamination int toe prevailing wff
14 dkreetiet.
l'5
16 Acoensir-ablo amoutnt of apparatus associatod with toe site is ont toe surface. The site
17 also contains two abovo groundwater tanks. Transuiranics, fission products, uiranium, be-oi,-
8 mets, and inorganios are possibly present at this siter

19
20 The wvastc management units int these areas arc discussed bolow.

2

22 4.1.2.2.15 211 SX 101 Single Sheil Tank. The ANIMS database (WHO 1991a) Roes
23 that the seven vadose zone borteoles mnitoring this waste management uinit for leaksa haye
24 romained stable. Bareholc 41 01 06 shows sightly clevaod rdiationt leves fromf 8 to 10i
25, (26 to 33 A)~. VqDS inidicates that toe wasto mnanagoment unit is considerod souind, and that
26 it has the potential to genierate hydrogon or other flammable gases. The tank roocived waste
1i which consisted of fl-U, fissiont proeducts, uanium, heavy motals, and inorganios.

29 1-.2.2.16 211 EX 102 Snge Shell Tank. The VIDS database (WHO 1991a) notes3~that the fivo vadose zono boreholes mniting-- thiswatmngc ntui rlokh.
31 remained stable. Three wolls show s-lightly clvtdrdaio cos oehla4 20
32 from 13 t14 m (14 to 49 fi), Broholca 10208 f 13 to 15 m (43 to 5 1 f),
33 Borohoics 102 11 fromn 7 to 8.2 mn (23 to 27 ft). VIIS indicates that toe wast
34 mnanagemont unit is considored sound, and suffaee lovcl radiation measurements remin
35 within guidolinos. This uinit has the potential to gencrato hydogon or otor flammlable gases.
36 As at ce nup ation, the tnk ontents have-be..n pupdto a minimu su ntant heel.
37 The tank ecivod wastes which consisted of flU, fission poducts, uranium, heavy metals,
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1 15 mn (45 to 49 ft)- WinS indicatos that tho wvaste mfanagoment utis .9onsidorci sound, and2 sarfaco levol fadiation measurements romfainf withn guidelinca. This unit has toe petential to3 generate hydrogen er othor flammable gases. As a eloanup action, the tank contents haevo4 been pumped to a mimm supomataent hoot. The tank roccivod wasto's which consisted ot5 fl-U, fission proeducts, uranium, heavy motals, and iner-ganics.
6
7 4.4.2.2.18 24SX14Sgl Shdl T-ank. The llins databso- UC191)noo
8 that the seven vadose zono borchoics monitor-ing this wastoeaagmn unit for looks have9 remained stablo. Borceholo 101 03-shoswns incroa-sod radiation- "-oat.6.1 m (21 At).10 WIDS indicatos that toe waste managemont unit is considored zound, and surfaco leyo11 radiation moeasuroements romain within guidolines. This unit has toe potontial t gnoat12 hydrolgon or other 3mal oo.A lou cin, toe tank contonts havo boon13 pumped to a iniminum supomatent hoel. The tank rccoi;'d wastes which consisted of fl-U,

14 fission poducts, uanium, hoavxy motals, and inrganics.
15
16 4.1.2.2.19 211 SX 10S Single Shell Tank. The WMlS database EIA9IC 1991a) notos17 that toe sovon vadoso zono borohelos and throc latorals monitor-ing this waste managomont

,t 18 unit for loaks havo remainod stablo. Thoo lateral wolla also moinfitor ths asoaagemont
19 unit, and toey have remainod stable. V.MS indicatos that the waste Managomont tut-fis20 considerod sound. This unit has the Potential to gncrato hydrogon or other flammiabl
21 gases. As a cicanup ation, toe tank contonts have becn pumpod to a minimfum supornatant

@22 hoot. The tank rocceivod wastes which oonsistod of flU, fissiont poducts, uranium, heavy23 meta a
24
25 4.1.2.2.20 241 EX 106 Sigle Shll Tank. The M4DS database (WIIC 14991a)-notos26 that toe six vadoso zeno broholos mnitoig this wasto mfwagmotut fr oo am27 remainod stable. Thlateaaoon nti osdred sund. This unit has tho-28 poofa ognrt yrgno to lm ai asos. The tankcivdw tswhh
29 consisted of flRU, fission poduct;, uanium, heavy motals, and inr-ganics.
30
31 4.1.2.2.21 2 41 SX 107 Singlo Shoil Tank. ..The WI9DS database WIICG 1991!a) ntes32 that radiation latrals and sven vadose zno broholos mnitor this waste managomont- unlit33 for laks,.Fi,. of the. broholos have rmnainod stable-. Raiton levels in dy Brholo 4134 08 07. coninues to slwly inroase. High diation lvels have beon obsrvod in thoc35 borcholos: Broholo 41 07 07 from 18 to 20 mt 59 o 64 ft), Ecroholo 1 07 5 fo 16 o36 17m~3t 7fadBrhl 107 08 fromt 17 to 18 m (56 to 60 ftQ. Ltral wlls also37 show high adiation radings. 'Wins indiatos that this tank s lassified an assumed lakor,38 and is nsidored to have a high heat lad of 12,300 A's (2,000 Btuih) estimated though39 1989. TFhe tank ccivod wastos which nsisted f fl-- fiso prdcsuaiuk
40 mtaan nrai.
41
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1 4.1.2.2.22 241 SK 108 Single Shell Tank. The VRDS database (WUC 1991a) notes
2 that fadiation laterals and six vadose zone boehokles and three laterels mnitor ths waste
3 managemnent unit for kelff. Five of the boefholes have remained stable. Radiation levelsi
4 Borehole 41 08 04 were substantially reduceed in Noemfber 1981 whent a caisson, locate
5 between it and the waste management unit, was filled with dirt. High gammaa my responses
6 were noted in four borehoes: Borehole 41 08 02 fromn 16 to 17 mn (53 to 56 ft; Borehole
7 41 08 04 fromn 6.4 to 6.7 mn (21 to 22 ft) and from 13 to 14 mn (13 to 46 AQ; Borehole 41 0&
8 07 from 20 to 22 m (66 to 71 ft); and Borehole 41 08 11 from 15 to 17 mn (51 to 57 ft). All
9 three laeral wells show increases in -Aiatin levels. WIqDS indicates that this tank is
10 classified an assumned leaer, and seniee ehv g etla f1,OP
11 (45,000 Btu/hr) estimated through 1989. The tank received wastes whiceh consisted of fl-U,
12 fissiont products, uraniumn, heavy metas, and inorganics.
13
14 4.1.2.2.23 241 SX 109 Shnge Shell Tank. The WIDS database (WUCG 1991a) notes

4~that seven vadose zone boreholes and three laterals monitor this waste fmnagement unit foi
16 leea. Seven of the bereholes have remainied stable. Radiation leves in erehole 109 0
17 have continuied to show a steady incemase at the 23 in (-74 ft) level. High gammfa ray

f. esponses were noted in five berehobes: Borehole 41 09 03 froma 19 to 20 mn (61 to 65 A),
19 Boehole 109 04 from 21 to 25 in 679 to 82 ft), Bemhole 41 09 07 from 19 to 20 mn (63 to
20 67 if), Borehole 41 09 09 from 22 to 23 Fa (72 to 71 A), and Borehole 4109 08 from 23 t
?l 24 m (71 to 79 ift). All three lateral wells show elevated gammfa ray readings. WIqDS
22 indicates that this unit was remoeved fromn serdieo as a "confir~med leaker," and is cufrently
23 considered an assumned leaker. Rt has the potenltial for flammable gas accumuelationt because0
24 ether SK tanks vent through it. The tanik is considered to have a high heat load of 15,000
25 P/s (-50,000 mtu/h) The tank reeivd w-astes ;;hieh consisted of T4 tJ, fission proeducts,
26' uranium, heavy metas, and inoerganics.
27
28 4.1.2.2.24 241 SX 110 Single Sheil Tankl. The ',VDS database (MfIC 1991a) notes
29! that eight vadose zone boreholes and three laterals monitor this waste management unitfo
30\ leaks, and that an boreholca remnained stable. Borehole 41 10 01 shows slightly elevae
Sr gammfa ray readings froma 19 to 20 fn (63 to 67 Rf), and that Lateral Wl No. 1 (one of
32 three) also shows elevated readings. WVlDS inidicates that this unit was classified as having
33 "questioniable integrity" in 1976 due to an unexplained liqid level decrease, antd it is
34 currfently considered to be an assumned leaker. The unit is considered to have a high heat
35 load of 12,300 3/s (12,000 Bw/h). The tank r-eceived wastes which consisted of TRU,
36 fission products, uranium, heavy mnetals, and inorganics.
37
38 4.1.2.2.25 241 SX M1 Single Shell Tank. The WIDS database (WhOG 1991a) Hoe
39 that seven vadose zone borehobes and three laterals moenitor ths waste management unitfL
40 leaks, and that all wells r-emained stable. Borehole 41 11 10 shows slightly elevate gafm
41 my readings fromn 18 to 21 fn (64 to 69 if), and that Lateral Well No. 2 (one of three) also
42 shows elevated readings. WIDS indicates that this unfit was removed from ser-vice as a
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1 "'dcclrcd lcakcr" in May 1974 on the basis of an increase in radiation r-eadings for thc conlt,
2 leak detection latorAl. Rt is currctly consficr-ed to be an assumed lcakcrf. The unit is
3 considerod to have a high heat load of 13,000 Ps (41,000 Btuih). A-cleanup-action
4 consisting of Pumping cut the supermatent' was compicoed inMa".y 1974. A siwl ytr
5 was thcn inatallod for final rcmoveA of intcratitWa liquor. The tank rcccivcd wastcs whic
6 consisted of flU, fission products,- .uraium havy moetels, adnraia
7
8 4.1.2.2.316 241 SX 112 Qigl Shdli Tank. Tho *IDS database (WAIC 1991a) notos
9 that seven vadoso zone borchoics and throc lateirals mniptor this waste-managcmcnt unit foi

10 leaks, and that all borceholes romained stable. Hligh r-adiation readings wcrc noted in tw
11 borceholes: Borcholc 41 12 02 from 21 to 22 ma (68 to 72 R), and frhelc 41 12 03 from
12 19 to 20 mn (64 to 67 Rt). ARl thirc latcral wells at this location elso show elcvated radiation
13 rcadings. WIN idicates that this unit was rcrnved from serviee as a "confirmed lcakcr,"14 and it is etuncntly conisidcrc-~ed to- bo an assumned Icaker. The unit is considored to have a high
15 heat load of 13,000 P/s (43,000 fltu/h). The tfiak roccived wastes which consisted of ftR-U,16 fission proeducts, uanium, hcavy-moal, and-n----cs
17
18 4.1.2.2.27 241 EX 113 Single Shdli Tank. The WIDS database (3A/HG 1991a) notcs
19 that three vadose zonc borchoics monitor this waste management uit for locksf, and thata1
20 borceholes romained stable. This unit was rmo'.'ed fromn sevioc as a "confirmed leaker,"

r- 21 and it is currontly considorod to be ant assumed ceAor. In caily Juno 1958 measuromontsa22 skewed that the bottom of thc unit had lifted 1.2 mn (4 ft) and theni rtuned to its originalIW 23 positiont. A cleafrup actiont int 1962 added diatomaccous earthl to the tank, and phtograffphsq
1 24 indicate that no liquid is prescnt. The tankE reeived wastes whieh consisted of flU, fission

25 products, uaniuim, heavy metals, and iorganios.
26
27 4.1.2.2.28 211 SX 114 Snge Shell Tank. Thc WulDS database- (WHC~j 1991a) noteS28 that radiation lterals and seven vadose zonte boroholes. ath laelsm iorhswse

-29 management unit for leaks, and hiat All ateranls n el re ained bl ie.r lca4111
S30 01 shows high adiationt readings dereasing to low stable eadings; and lorholes 41 14 06-31 and 111 09 show sightly elevated readings from 9.0 to 21 and 18 to 19 ma (32 to 68 and

32 60 to 64 ft), espetively. LteMa Well No. 3 (of thec) shows slghtly leate rcdg
33 decesing to low stable eadings. WIDS indicates that this tank is lassifida ue34 leaker, and is considered to hav a hghatldoF 1-70 AAs (5,00:ah)etiae
35 through 19899 The il rceivcd waste hich cosse of fl---uI _ , isonprducts, uanium,
36 heavy metals, andogacs
37
38 1.1.2.2.29 241 SX 115 Singl Shell Tank. Thc 3A S database ev c1991a) notes39 that six vadose zonc bemhoics and hree lterals mn#itor this wste aaeen ni
40 leakes, and that al brehoics emained stable. Berhole 115 07 shows evatcd radiaior

414

42 raito edns ND niae htti ntwsrmvdfo ervc as a onfimed
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1 icaker," and it is currcntly considered to be an assumed icakor. Photographs taken inside h
2 tank indiate there are no surfao liquids. The tank roccived wastes which consistod of TRXT,
3 fissien produt, uranium, heary metas, and iorganics.
4

6 4 aigceia xls o o~tttNa4l fo hfr iil-seladduls tak. Th

8 -7 tirg ae errcyilde n xces f 8t g an 1&ls ydroge asgenahtiinadT4 C

11 negy(DE) ha rnk tahaxMdigtotepotental fp expsion h fcos nti10 _> 4

12 ritnglt :s e r W

14 ga dteon. E d2444y T rt
k5 ydrge ga ac it(2> _1 4-S1221S-0 4S-0,24-X13 4

16:
17 tn
18
19 The241-S-142 ad 24-X~ _ Sige-hl Tansarxnth atstfr ak

22 wiih nitra s
23
24 d yiaf h ks W ed byaW

26 ara4o sws oe els aun ogigi performe n thwsewe1 I rga bsi

29
30' SigeSh n Dul-heyTns nlned R4eie&, Thee reeih
31 ulane rl aasocated with tte tanks ilh V4-S 41.stad21S akFrs
32 Alo hs nlne ebsesrsud fom n n k ks (UP72t4 W 1P rough -- 4V nd
33 UNP W-$.Moto th f avilab j bijjmatio onteerlae tsnsiiimarzed ;cilTabUe

34
35

27-

29

432
36 4.1.2.2.30 241 SY 101 D ublc Shel Tank. Tis tan currontly contains iterstiti
37 liqid and salteake. The waste typo is eomplcxan t onnrt waste whicht consists ca
38 concentrated product from the evaporation of dilute compfTled waste (flanlon 1991).Th
39 waste stored in ths DST is classiid as mixed waste bocauso it contains both radicactiv an
40 regulated ehomnical constituonts. It is conaidored as corroesive, toxic, porsistent, caroinogonic
41 and octrcrncly hazardous in acoordanco with Washington Stat Dangerouis Waste Regulatios
42 (V/A 173 303). The mixod waste in the DSTs could includo the fission products strontium
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1 and cesiumn and aetini:de series elements such as umnaiium-and plutomdum. Metals also couild
2 be concentrated in the sludge at the bottomu of the tanks; therefore, the waste could be
3 extremelyhazardous waste a metal content.
4
5 4-1.2.2.31 211 SY 102 Double Shel Tank. Ths tank currenty contains supornatt
6 liquid and sludge. The waste tyeis dlilute nnemplxe w-aseanpltiufnshg
7 plant TR4U solids (Ilhnlon 1991). The waste stored in this DST is classificd ats mixed waste
8 because it contains both radioactiv and regulated chem-ical constituents. It is considered as
9 corrosive, toxic, pesitet crigecadxtmly hazardous in accordance with

10 eskgetsa-DangerosWat glais ~ahn nAdministatie Code (lAC)
11 173 303]. The mixed waste in the DSTs could include the fission products strontium and
12 cesiumn and actinide series elements such as uiranium and plutonium. Metas also could be
13 concentrated in the sludge at the bottom of the tanks; therefore, the waste could be extremely
14 hazardouis waste based on a high mneta content.
15
16 4.1.2.2.32 211 SY 103 Double Shell Tank. Ths +--c eurrenfy otansspoati
17 liquid and salteake. The waste tye is compleant concentrate waste which consists o
18 ooncentmt~ed product from the evaporation of diluL eemplemed waste (Ianlon 1991). The
19 waste stored in this DST is classified as mixmed waste because it contains both radioactive and
20 reguated chemical constituents. it is ocusidered as corrosive, tordo, pesistent, carcioei, ,
21 and extremely hazardous in accfordnce with Washitgton State Dangerus Waste Regulations

*2 (WAC 173 303). The mxed waste int the DST-s could include the fission producets stronium'23 and cesium and actinide setis eements such as uranium and plutonium. Metals also could
24 be concentrated in the sludge at the bottoma of the tanks; theefore, the waste could be
25 extremely hazardous waste based ont a high metal content.
26
27 4.1.2.2.33 240 S 302 Cach Tank. The WEDS database (WHOG 1991a) indicates that
28 this waste management unit was reved from servie in MaRrch 1987 as at qecaker.'
29

,.30 The catch tankE is below gade and hats been taken out of service as a leaker. The tank-I
31 reeived lcw level, dlte laboratory wastes which inluded pltonium, volatles,
32 ee
33
34 1.1.2.2.34 211 S 302A4 Catch Tank. The WEDS database (WHOG 1991a) indicates thi
35 waste management unit began ser'ice in 1952, and that it is curently an assumned leaker.

364

37 disposed in the tank is eported as mxed waste.
38
39 4.1.2.21.35 241 S 302B Catch Tank. The WVlDS database (WHOG 1991a) idiates a
40 this waste management unit was islated in 1985. The iqid waste disposed into the tank ii
41 reAed as mxed waste.
42
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1 4.1.2.2.36 211 SX 302 Cach Tank. The catch tank is below grade and was isolatod
2 in 1985. The liquid waste disposod into the tank is roporte as mkod waste.
3
4 4 .1.2 .2.37 211 S Reccivor Tanke. Tho VMqS database (WHO! 1991a) indizates ths
5 activ wasto mnafngmnt unit began aer.'iee in 1987, transport waste solutions from
6 procoessing and deeontamination oporations. Loak dotectiont and air moeniton-ng arc performeod
7 continuouisly withn toe 241 SY Ta Farm and the unit's sumap is mnfitorod mfanually. The
8 liquid waste disposed into toe tank is reported as mixed waste.
9
10 4.1.2.3 Cribs, Drains, and Drain Folds. The typos of ifermation available for the crbs
11 drains, and drain foelds includo inventor; data, radiological survey results, and boroholo-
12 goophysieal data. Soil, vegotation, and air monitoring data arc gencrally unavailablo for
13 these sites. Inventory and radiological information have largely been compiled fro toA.ah
14 WIDS shoots (s~IO 1991a) and toe HeAferd Inactive Site Survoy (11153) dat-abase ontfies.

17 wdls moenitor this sit, and anntual surfaoe radiological sur~voys arc porformed hero. Data
i4 from Weoils ;W2 2, 5, 6, 10, 15, 16, 17, 18, 29, 30, 31, 36, and 67 indicate minor
19~ rodistributiont of radionuclides in the soil beneath toe site. it is boliovod that broakthrough at
20 contafikiants could have occurred hoere. Annual radiological monfitoring duig IAugut 199
If noeted a sagcbmush stump in toe center of toe waste managomnent unit with a roading et
22 35,000 c/mm, an increase ovorf the 1989 survey. A tuambleweed gave a reading et
23 150,000 d/min (beta) and a flagged area along toe scuthwost bordor of the fenced orca gave a

24 radig o 20,00 /mi. ( ea)ls in August 1990. At that time, backgrouind radiation was

25' measured to be ,0 ~mn(ea at this unit.
26
27 Transuraics, fission products, uranum, and inorgapics arc assumed to be present at
2&r this site. The cib r---:oivedrv~ aproiatl 16000 kL (4. 107 -gl-
29

Mu Gross gammna my well logs have been used to qualitatively evaluate radionuclide
31 mnigratin in to vadose zone near the 216 S I and S 2 cribs. V/ois 22 1, WQ22 2, W215,1 -
32 W22 18, W-'22 29, W22 30, W22 31, W22 36, and W22 67 immediately adjacont to toe crib
33 shoy; radloactivo contaminants fromn toe bottom of toe crib to toe wato tablo. in tho
34 peripheral wells W2Q2 5, W22 6, VA.-22 10, )W2 16, and W22 17, radiation levels arc near
35 background. V/ois W22 2, W22 5, W22 6, W22 10, W22 15, W22 16, W22 17, W22 8
36 W22 -29, W*22 30, W22 31, W22 36, and W22 67, have all boon geephysicolly logged s-nc
37 1977. Examination oft am ylog from these wells showod only-ono mnajor hf o
38 In 1986, Well W22 6 reeerded radiationt level above backgroeund (275 c/s) froma 14 to 5
39 (46 to 43 A). A rolog of this well in 1937 showed only radiation lovols near background.
40
41 4.1.2.3.2 216 S 5 Crib. The VRDS database Oenic 1991a) indicates radionudlidos
42 arc held high in toe sediments beneath toe unit, and monitoring of V/ols W26 1, 3, 4,an
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@ 1 5 have shown no breakthrough from the sediment to the grundwater. During the annual
2 surFace madiolcgic suigveys inAgust 1990l and4 August- 199 1, no contamination was
3 detected. VIDS also notes that the-wase nagement unit was surface stabillzcd on Augs
4 24, 1990. THsuanics, fissiont products, uranium, antd iner-ganics are assumed to be

5 present. The unit received apprwdmately- 1470,00 nn 1.18 1 0 - g eWest
6
7 Cross gamma ray wel logshave on used to qualiatiel ._,-evaluate radionuelid
8 migrationt in the vadose zone near toe 216 S 5 crib. Logs from Well 26 1 shows radioactive
9 contaminants from appmimately 1.5 to 12 mn (S to 38 ft) below toe ground surface.Th

10 contamination is held high beneath the crib and breakthrough to the groundwater hasno
11 e
12 radiation levols. Those wells have not boon geophys-icolly Ioggodse 197
13
14 4.1.2.3.3 216 S 6 Crib. Duri15 1991, no contaminationt was detected at this unit. The WIDSr diatabae(U 99aoc
16 that during toe same survey int August 1990, no contamination was detected at the peimeterf17 of the wasto management unit. Only the peimneters woesu.oycd due to the surface
18 stabilization effort occurrinig cn September 14, 1990 During the pevious annual su-- -eyr'19 which included tho interior of the waste management unit, no contamfination was dteoted.
20 Transurantics, fissionl products, uanium, and inorganios afe assumed to be posont at thi

*21 site. Toe unit reeived appoximnatoly 4,170,0001±L (1. 18 3Ex 1 -gl)ef waste.

23 Cross gamma my logs fromn Well W26 2 have boon used to quaitatively evaluate24 radionudido mi-to int the vadose zonte near toe 216 50 2 cribl. Onfly bakground adiation25 levels are dtected at this weoll and no breakthrough to toe goundwater has occured at hi
26 site. Well W26 2 ha otbo gohsically l-gged since 1977.
27

tM 28 An aeal4 gamma ray adiation suvey over the 200 West Area in uly and August 198829 intdicates that goss gamma ouints in the iiniwy of this waste management unit ne
30 betveen 2,200 and 7,000 c/s.
31
32 4.1.2.3.4 216 5 7 Crib. The WEDS database WHC 1991a) ntes thawels mnito
33 tNs site, and annual srface mdilogieal suveys ae peformed hero. Data from34 Wells W22 12, 13, 14, nd 32 indicate no measurable migfationt of radionueides have35 beent detected beneath this waste management unit since waste disposal to the site was
36 tefrinated in July 1965. it is believed that bookthrough of contaminants ould have37 occurrfed hee. Anfua perimeter adilgical monitorinig duing Agust90adAgs
38 1991 did not deect ntainaion, and there has bon no chnge int this ondition sicee the39 Ags198sre.Prmtrsveys arebeinig nducted d ue to the ptentfialfor colapse
40 ofthe stuctur, whc ol sp ecntamination urently below gound suface.
41 Tusuails, fission poducts, umpum, and iorganics are assumed to be pesent at this
42 site. The rib eeived ppoiely 30000 LI 1. 08 gl)e ste.
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1Gross gamma ray logs f-rom Wells w22 12, W22 13, -U2P I4~3,2 33 hav n
.- Gr l - - -1 3b

2 been used to gualitafivoly evaluate radionuolido migration in toe vadozc zone near toe 216 S3 7 crib. Between 1958 and 19:76, r-adioactive contaminants woro dotectod fRom approximately
4 2 ma (-7 ft) below toe base of the crib to toe water table appoximnatly 64 m(1 t eo
5 ground suffaco ont gamma rylogs. The radiation intensity decreased with time duoet
6 radionuelide docay. Sinco waste dispesal to to crib was terminated no measurable7 moevement of radienuelidos beneath toe crib havo been detected. Wfells W-22 13, W-22 14,8 and W-22 33 were geophysicdlly logged occasionally up to 1987. Gamma ray logs from
9 these wells show noe major changes since 1977..
10
11 4-1.2.3.5 216 S 9 Crib. The WIqDS database (WIIC 19916) notes that wells monitor12 this sito, and annual surface radiological survoys are pofedlb-.- heeU el 2 6 n
13 WE22 27-A were dFriled to depths of 65 ma (2 15. R) next to ths waste management unit in 196614 to determine the radionuelido distributiont below this site. Well ;W2 26A was drlled one15 cast sido of the unit and W-22 27-A ont tho west. Loew level S(.OD1Ci')wsdtce
16 in a. perched water zone at 43 mn (110 ft) in Well W22 26A, and no long lved isotopes we Fe
17 detected in Well W 27-A. Wls W22 25, 26, 34,--and 35 presently mniator this waste'18 management unit. Data indicate beakhrough to grundwator couild have occurred at this19 site. During toe annual surface fadological surveys in August 1990 and August 1991, noV
20 contamination was detected. These data indicate no change sice toe August 1988 surve.
21 T-ransuranies, fission poducts, uanium, and inorganics exist at this site. The crib reeive
22 approximately 50,300 1±L (1.33 3E H-g4 -fwat

23

24 C0sam rylg ro el 2 25, WT22 26, W 35, and W-22 36 have been25 used to qualitatively ovaluae fadienuelide migration in toe vadoso zono near tho 216 S26 crib. Radioactive ontaminants have boon detected f to crib bottoma to toe water table
27 since 1965. Gammfa may logs show tho radiation intensity in these monitoring wells has boont28 ecrasng ithtie do t rdioucldodecy.Wells WA22 36, W22 25, and W23,have
29 been gophysically lgged sincee 1977. Gamma may lgs f WelW 5showed a
30 decrease in adiationt prbably duo to radinutelide deay.
31
32 412-3.6 216 S 13 Crib. A sufaeo su.'oy in Deember 1991 evealed a smalae
33 of ontamneitio near the enter of toe unit on-:taig abbbuhtagverdngofp
34 to100im bt) h rawsstabilized when fferts to deontaminate it wr
35 untsuccessful. The aea round tho center post at the unit was also nted as an aea wit

36 cve i poentil. he W S daabae (W C 191a) indiates that ufiil ailogicael
37 suvy ft eioo r ofred anually and uin A gust 1990 no contaminaion
38 was deteted. No cange in tohevy eut had bon nted sinco ugst 98.
39 Transuranics, fission poducts, uanium, and inrganios have bon detected at this site. The
40 crbrcie prxmtl ,0 ±(1.3 x, 1 6 gal)-ef-waste.
41
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1 Cress gammffa ray logs heom Well W-22 21 have been used to qualitatively-evaluat
2 radionuclide mnigrationt in the vadose zone near the 216 S 13 crib. Between 1952 to 1968,
3 contarMiants were detected from approximately 2 ma (6 ft) below the base of the crib to 33 i4 (107 A) bew the groun-su-Ace Radwentaminants are held high in the sediment5 celunm indicating that breatogh to groundwater has not occurred at this site. Gamma-
6 my logs show radiation intensity decr-easing with timne. Well W-22 21 has not bee
7 geephysically loggeds 1 .
8
9 414-23.7 216 S 20 Crib. No radiation was detected at thiAs waste management unit

10 during the August 1991 annual surface radiation survey. The WIDS dastabase (IC19a
11 also indicates that Iduring the annual surface radiationt monitoring in Auigust 1990 no radiation
12 was detected at the perimeters of this unit. There has becn no change in the surfaee
13 monitoring status of this site sinee the November 1987 survey. The perimeters are
14 monitored due to the collapse potentia of this faiity, which has been recapped threetie

C' 15 since December 13, 1971, due to subsidencee. Transuranics, fission products, urffum, anefd16 inorganics are assumed to be present at this site. TIhe carib receivyed approximaely 135,000
17 !EL (3.7 m-OZ gal)-4- waste.
18
19 Cross gammna ray logs from Wells W22 20 and W-22 71 have beent used to qualitatively20 evaluate radionueide migration int the vadose zone ntear the 2168S 20 crib. Neur bakgron

C 21 levels of radiation were detected in Well W-22 20 at approximnately 17 mn (56 ft) above the
22 water table. Measurable moevement of radionuieides beneath the crib have beent noted since023 1963 due to waste discharge to the crib but no beakthrough to the grunfdwater had ceed

C" 24 at his site. Well W22 20 has net been geephyizally lgged since 1977. Well W-22 71,fis
25 logged in 1981 then again in 1987, show gamma m-y atiity in the vadose zone from
26 approximnately 9 to 12 ma (30 to 38 ft).
27

-N 28 4-1.2.3.8 216 S 212 Crib. Noe radiation was detected at this waste mfanagement ni
29 during the afnual suvfey in August 1991. The WlDiS databas ( C1991a) lIso niae0% 30 that duinig the anual survey in August 1990 no ontination was eetead htn
31 change has ecunied sinee the August 1990 suIy rnuais isinpoutuaim
32 adiogisaeasuetobprsent at this site. The rib r-ecoivedprxmtl
33 98,000 L. (26,000 l fwse
34
35 Gross gammlia my lgs rom Well W22 19 have been sed to qalitaively evaluat
36 fadionucelide migation in the vadose zone near the 216 S 22 rib. A gammfa may log frm37 1984 shows radiation levels Igiyaoebakrud(5 cs tapoiaey6 o6

.. 15 AIa pfxf ey6 e6

38 (214 to 216 Mt. W~eli W22 19 has net been gephysically lgged sincee 1981.
39
40 4.1.2.3.9 216 S 23 Crib. The WIrDmdtaas (WHCt 19)nots ht elsmnio
41 this site, and annual srface dilegieal resaepeformed here. Data fro
42 Wells W19 5, W,19 6, W2Q2 37, and W22 38 indicate that beakthrough to goundwater has
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1 not ecoupfed at this site. During the August 1990 and August 1991 surfac-e surveys, no
2 contamination was detected, a decrease from the August 1989 survey. T-rasuranics, fission
3 products, uranium, antd inor-ganies are assumed to be present at this site. The crib received
4 approximately 34,100 1± (9.0 r.W gal)geft-fwaste.
5
6 Gross gamma ray logs from Wells W.19 5, W19 6, W-22 37, and )W2 38 have been
7 used to qualitatively evaluate radionuclide migration in the vadose zone ntear the 216 82-3
8 crib. Gamma ray profiles frem these wells show near background levels of fadiation. Thiese
9 wells have not been geephysicolly logged since 1977.
10
11 4.1.2.3.10 216-8 25 Crib. The '.'JIS dotbs ------ 1991a)l indic :a:tes that suirfiia
12 radiological surveys are perred smanayndurgSetbr190no
13 contamination was detected. No contamination was noted at this unit in September 1991 and
14 back~ground radiationt was measuredto e At 10 dain. Radiological well surveys are
1Y~ peformed quarterly. Tasuranies, fission products, uranium, and inorganics are assumned to16 -be present a this site. The crib received approximately 288,000 11. (7.61 10OZ-gal)-of
17. waste.
18,
19 Gross gamma ray legs f Wells W23 9, W-23 10, and W23 11 have been used to
20 qualitativpely evaluate radionuelide migration in the vadose zone near the 216 S 25 crib.
2A Gamma ray logs from these wells soonybackground radiation levels. These wells have
2,2 niet been g--hyic- l legged sine 177
23,
24 4.1.2.3.11 216 5 26 Crib. Noe contamination was nted at this unit during the25- surficial adiologicalsuve in D'ecemfber 1991. The V/mS database ("/hG 1994a) indicae26 that sufficial radiological surveys are peferm-d quer-ly, -Ad dun Sp ebe 1990 no
27 contaminationt was detected. No change has occurred in the surfacee survey data since
28,! September 1989. T-nusurfaine, fission poducts, urnum, vlatiles, senivolafies, -and
2%. inefganies are assumed to be rfesent at this sie. The crib eeived appoximately 161,000
30 k=(4.3m92-gl)of-waste.
31
32 Well 299 W2Q7 1 is lcated adjacent to the 216 5 26 crib. This well was never

34
35 4.1.2.3.12 216-S 3 Frnch Drain. The WMlDS database WH1C 1991a) indicates thast
36 during the anntual surace adilogical survey n Augst 1990, no ontamination was37 repcrtcd. Thee esults ae a derease from the 1989 survey. No ontaminaion hot spots
38 were detected dring an August 1991 surface survey, and bakground radiationt was
39 measured at 20,000 dmin (beta). The waste reeived was lw salt and onsisted of TRtJ,
40 fission poducts, uraium, and iorganics. The uit eeived pproimfal -,000 IiT (1.06
41 xA1O -galD-ef-waste.
42
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1
2

4 n ecem~ber 191 ocnaiainwas deetfed.
5
6 D

10
11 4.1.2.4 Ditches, Trenes, and Ponds.
12
13 4.1.2.4.1 216 1lP Pond. The VIDS database (WHO 1991) indicates tha
14 radiologiceA surveys of the surface arc performed semiannually. No contamination was
15 detected during January 1992, Jul 1991, and April or Jy 1990.
16

T7 Well 699 32 7:7 is located neaf the 216 S 10P Pond. The gamma ray log froma this
.1$8 well shows no radiation levels above background.
19,
20 The unit is baokflled over and includes four finger leader tencehes. The pond and

21 diteh ever 53 m- (13 pond received oveflow from the high water tower on
2 bearing cooling water froma S Plant via the 216 8 10 Ditch.
23
24 1.1.2.4.2 216 S 11 Pond. The NIDS database (WHO 1991) indicates that the
25) souithern porion of this waste management unit is covered with poll, is free of radioactive
26 eentamination, and is being used as a root depth p ti u . N o m t

,27 was noted during J-uly 1991 and January 1992 surface radiological surveys.

29 Wells 699 32 77 and 299 W-26 9 were drilled near the 216 S 11 Pond and
30 geophysical ogdduigcntutin am a logs froma these wells show no
31 rdiatie
32
33 The site ov( approximately 6,000 in-f65 ft) and received waste frmea
34 eenditioning, dins, and cheical sower in S Plant via the 216 S 10 Ditch. The site onsists
35 cf two pns tha are now coverfd and the south pond, free from radioactive ontminat,
36 is being used for a root depth penetation study. The ponds eeived-apprximaly
37 2,000,000 -. (53 - 10 8-gal)-ef-waste.
38
39 4..2.4.3 216 S 15 Pond. Bakground adiation readings of 1,50 i/mm (beta) to
40 20,000 i/mm (beta) along the seuthwest bundary of the unit were reorded during 
41 August 1991 surface adiologicA suvey. The WIDS database (s/TIC 1991a) idicates
42 surficial radilogical surveys are perfmed annually, and that no contamination wa detected
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I in August 1990. These survey results indicate ai decrease fromff the 1989 Survey. The sit2 reeeived approximately 10,000 L (2 0gal) of onenser spray coding water froma the
3 110 S tank in the 24 1 S Tank rtm. The waste was low salt and composed mainly of nitrate
4 and-MfBK
5
6 4.1.2.4.4 216 S 16P Pond. The WIDS database (WIICG 1991a) indicates that surfRia7 radiological surveys are performed semiannually. No cntamination was detected in August8 1990 or Februy 1991. There has been no change in actiity since the-September 198
9 sufvey. Tks waste management un-it was leveed and backfiled in 1975, a number of test10 plots were sealed with asphalt, and a root toxin was applied. Fission producets and uranium

11 arc assumed to be present at this site.
12
13 Ant aerial gamma Fay radiation-survey over the 200 West Area in July and August 1988

15 between 2,200 and 7,000 c/a.
16
17 4.1 .2.4 .5 216 S 17 Pond. The WIDS database (WHC! 1991a) indicates that surfliial18 radiological surveys are peformed semiannually. Decaying tumblewveeds on the south berm19 of the waste management unit were read at 1,000 c/mmn in July 1990, and similar conditn20 were reported during the April 1990 suvey. No contamination wan noted during Jauary
21 1992 surface monitoring. The site has been stabiized peviously. Tansuraicis, fisoa 22 products, uranum, and inorggancs afe assumed to be present at this site.W23
24 4.1.2.4.6 216 S 19 Pond. The WIqDS database (WIIC 1991a) indicates that sufficial25 radiological surveys are pefonned semiannually, and that no contamination was detected 
26 August 1990. In Deember 1953, surface dose ats uip to 200 mR'h were detected at the27 edge of thin waste management unit. Over the ensuing years, the beagamma radiativity28 has deayed off until pesently there is no atvity detectable with radiation mnitoringil

-29 instruments. The absenee of diactvity was onfirmfed during a surficial uve iS30 February 1991. Mud samples taken fromf the site on uly 14, 1977, cote d ±-ati
31 to 38 nGxig. The site was stablized in Otober 1984. There is no radiactivity ut he32 possibilityofth presence of hazardous hmicals (olatiles and semivlatiles) eists.
33
34 W. boll4it
35 'I~n~~~~nueN~y f~xI~i9 f

36

37
38

39 e
20

21
42
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2~- AMrx~ x __

3 fund WereTQknt h 0 est$ EunriGrudfrdpsl.Teithsben esd
4 troy
5
6 4.1.2.4.7 216 5 10D Ditch. The YWS database (WiICG 1991a) indicates tha
7 mdiological surfveys of the surface are performed semianually, surface water samplesar

8 taken weely, and sedliment -A veg-ea samples are taenanual fromtiat
9 managemaent unit. Sufc wae saplin was discontinued in August 1991. No

10 &ontamination was deeted duin'he semiannual surface monitorin in Jul 1989an
11 January 1992. The sit ha bee parialy stabilized. Tranmsuranics, fission prolducts,
12 ura, volatiles, and semaivolails are assumed to be present at this site. The ditch
13 received approeximat*y 4,000,000 1EL (1.1 3E 106-gal)-of--waste.
14

<~15 Wells W,26 :7, W-26 8, W26 11, V26 12, d~led adjacent to the 216 8 lWD Ditch, were
16 geophysically logged during constmction. Gamama may logs from these wells shew n
17 radiatin evels above backgroeund.
18
19 4.1.2.4.8 216 S 16D Ditch. The WVlDS database (WHC 1991a) indicates that this
20 waste management unit was surfveyed for underground radioactive mnaterial i Septembe
21i 1984 and that no contamination was detected. Details of the saping proegram wore not
02available. This waste management unit has been backfilled. Inorganics are assumed to e
23 present in the ditchi.
24
25 4.1.2.4.9 216 U 9 Ditch. The VqimS database (WIIC! 1991a) indicates this waste
26 management unit was backfxled with 0.6 (2 ft) of clean soil in spring 19-51. It is net
27 currfently monitored as a r-adiationt zone.
28
29 4.1.2.4.10 216 S 8 Trench. The W,9DS database (WUC! 1991a) indicates tha

"'30 mdiological surveys of the surface are perfomed annually. Durith August 1990 sun ey,
31 three areas of contamination were identified at levels of 0. 6 niRlh, 2.6 mR/~h, and 1. 1 mR/h.
32 These readigs represenit an increase from the 1989 survey. The August 1991 survey
33 revealed backgroeund radiation at 2,00 EL'min (beta), but no other specific areas ei
34 contamination. Tnminunies, fissiont products, urmaum, and inognsae assumed to be

36
37 Well W-22 39 drilled near the 216 S 8 T-rench, was goophysically logged during
38 constmaetin. Gama my logs from this well shows noe radiation levels above backgfound
39
40 4.1.2.4.11 216 S 12 Trench. The WtlDS database (IC 1991a) indicates that surac
41 radiological surveys of the site are perfoned annually. No contamfination was detected
42 during the August 1990 and August 1991 surfveys. No change in surface conitamfinationt has
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1 been noted since the August 1989 surwey. WIqDS indicates that this site, which was ace
2 only during Jul 1951, couild in all probability be removed from the statuas of a m-diatioR
3 zone. No suibsurface data are presented to substantiate this interpretation.
4
5 The site received approimately 76,000 L (20,000 gA) of flush water cotatZ
6 amoenum ffitnte from the 291 S stack. Tmsumtfics, fission products, uwtiuma,
7 inrgcfacasued to be present at this site.
8
9 4.1.2.4.12 216 S 14 T-rench. The WADS datbase (WHC 1991a) indicates tatduin
10 core drilling in 1971 at this waste management unit, a strong odrf hexone was noted-i
11 the soil samples and the borehole. R.Adieoctivtywa not found in the samplos, and the site
12 was relcased from mdiin zone status ont February 1971. The site received containinated
13 hexone fromn initial test runs at S Plant.
14

151,4.1.2.4.13 216 S 18 T-rench. The WIqDS database (WflC 1991a) indicates that this
16 , site was active in October 1954 as a receptacle for vehicle decontamination waste. In
17 October 1972, this site was dug up and thie r-emaininig adi eat'. ehj.ts wef-e removed to
18' the 200 West Dry Wa ste Burial Ground for disposal. The site was thent reased froma
19-% radiation zone status. 1t is likly that organics were used in steam cleaning at this site..
20
2C> 4.1.2.5 Septic Tanks and Associated Drain Fields.
22>
23 4.1.2.5.1 2607-W6 Septic Tank and Tile Field. No monitoring data were found for
24 this waste management uit.
25,a
26 4.1.2.5.2 2607 W-Z Septic Tanks (2) and Drain Field. The VADS database
27W eq! 1991a) indicates that this waste management unit was used to pocess safftafy wast
2 8 ,,! water and sewage. Wastes associated wit this facility are categorized as nonhazardetus and

30
31 4.1.2.5.3 Sanitary Crib. No monitoring data were found for this waste-management
32 uft-
33

34

35 ~~'

36
37
38
39
40
41 442 j
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1 4.1.2.6.1 216 S 1 Control Strueture. The WIDS database (WIIC 1991a) idicates
2 route surfiojal radiatin surveys, airborne fadionuclide monitorig, and visual inspections
3 are perfored at thi waste management unit. The unit contains unquontfied amounts e1
4 low level radioactive solid waste. The maximum radiation reading is 25 mitt.
5
6 According to the 1990 Envkommenta Surveilance Report (Solmrdt et a. 1991)s
7 waste management unit was stabilized during 1990. No radioativity was detected dun t
8 September 1991 sufficial survey.
9

10 4.1.2.6.2 2904 S 160 Control Stmeture. The WWS database (YRIC 1991a)
11 indicates tha routine surficial radiation surveys, airborne radionueide monitoring and visual
12 inspections are perrmed at this waste management unit. Results of thc mnitoring indicates
13 the site contains an undetermied quantity of low levl contaminated concrete and pipn
14 Radiological readings indicate 5,000 elmin beta'gamma in the soil and up to 300 omn
15 smearable contamination on the waste management unit surfaces.
16
17
18 4.1.2.6.3 2901 S 1 Control Structure. The V.DS database (WI 1991a)
19 indicates that rute surficial radiation sufveys, airborno radienudide mnitoring, and visual
20 inspections are peformed at this waste management uit. Results of the monitring indie
21 the site contains af undetemined quantity of low level contaminated naft and piing
2 Radiologial readings indice there is loss than 200 c/mm betgamma smeanib

23 entanatin, less than 7 ERh penetrating radiation, and indications of nonpenetmtim
24 fdiatien-present
25
26 4.1.2.6.4 2901 S 171 Control Structure. The WIDS database eWHC 1991a)
27 indicates that routine suficial radition surveys, airbore radionueide monitoring, and visual
28 inspections ere peformed at this waste management uni. Results of the monitoring indicates
29 the site ccntas an undetennned quantity of low level contaminated enef-rt. and piping
30 Radiological readings indicate there is less than 100 c/mm beta'gamna smearablo
31 eentamination and a 20 mlt'h reading at contact with an open or closed window Cutie
32 radiation monitoring instrment.
33
34 4.1.2.6.5 240 S 151 Diversion Box. Trmsurafcs, fission products, and urnium
35 assumed to be present at ths site. Alpha radiation and total unium remain above the 2

36 eenenation limit. The unit has boon isolated and weather covered.
37
38 4.1.2.6.6 240 S 152 Diversion Box. Ths unit has boon isoled and weather covered.
39 No other data were not found.
40
41 4.1.2.6.7 241 S 151 Diversion Box. Tis unit has boen isolated and covered.
42 other- data were feund.
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4-1-2-6.8 211 S 152 Diversion Boy. The ;kiDS database CWIIC 1991a) indicates that
this waste management unit has been isolated and weather covered. No other data wert&
feund.

4.1.2.6.9 241 SK 151: Diversion Box. The WinDS database (WIICG 1991a)-indicates.
that this waste management unit has been isolated and weather covered. Noh other data wer
found regarding this waste management unit.

4.1.2.6.10 241 SX 152 Diversion The WIDS database (V/I 1991a) indicates
that this waste management unit has been isolated and weather covered. No other data wer
found regarding this waste management unit.

4.1.3-.6.11 241 A Valve Pit. No data were feund regarding this waste
management unit.

4.1.2.6.12 241 S B Valve Pit. No data were found regarding this waste
management unit.

19- 4.1.2.6.1 241 S C Valve Pit. No data were found regarding ths waste
2P, management-n.
2f

4.1.2.6.14 241 S D Valve Pt. No data were found regardig this waste
management-un.

A.I , e l I4 C A Vr- -- l

management-unit.
found regarding-this--waste

281 4.1.2.6.16 211 SX B Valve Pit. No date were found regarding this waste
26 managem
30

4.1.2.6.17 241 SY A Valve Pit.
management-un.

No data were found regarding this waste

41.2.6.18 241 SY B Valve Pit. No data wore found regarding ths wast
management-un.

38 4.1-2.7-Basins.

4 207 S Retention Basin. Tfhe WMlS database (WIIC191-notsta

1990 indicate that th/ 9 / r the basin is densely c3n2aminatd up to 60,000 dis/nif.
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1 There ae also ares of lesser conination on the perimeters. Similar conditions w
2 reported during the July 1989 survey. The concrete floors and wals of the basin were MW
3 with dirt to prevent the spread of contamina. In Junte 197-5, the soil was treated with
4 herbicides aad covered with 20 em (8 in.) of gfavel to stop m-dioaetive weed growth. he
5 unplanned releases are associated with this site and fission products assumed to be present
6
7 4.1.2.7.2 207 SL Retention Basin. The WIDS database (WhO191a inffieates-that
8 this waste management unit is currently actie. Annual surface radiological moenitoring isi
9 conduceted aroeund the perimeter of the site, and during the July 1990 surfvey no contamiation

10 was detected. The surface montitoring has not noticed a change in eonditionis since the July
11 1988 survey. Liquid effluent samfpling and analsis is performed weely and results are
12 composited monthly, but were not summarzed in WIAS. Transurpaeis, fission products,
13 uranium, heavy mnetas, inerganics, volatiles, and semivolatiles are assumed to be present at
14 this-site.15
16 .1.2.8 Burial Sites.
17

"7 18 4.1.2.8.1 218 WA 7 Vault. The VIDS database (WHOG 1991a) notes that annal
19 surface contamination mniatoring is performed on ths site. Readings taken in Jualy 1990
20 inidicafte 3.5 mIL'h drectly on the waste sheot, and a similar condition was reported in the

''21 July 1989 survey. There is an unplanned release associated with the site, Ur 200 VV 109.
*22 The site mfay contan fission products.

23
24 Intuy 1991, an attempt was made to deeentamnate this area by r
25 contaminated soil. When this effort failed due to increasinig radioatviya inra
26 depths, the area was stabilied with clean backfill.
27

r)28 4.1.2.8.2 218 W 9 Burial Cround. The V/inS database (WHO! 1991a) indicates that
29 the waste in this waste mnanagement unit contains less than 0.1 Ci of total bte activity. The

rN 30 site is annually monitored for surface r-adiological contamination. During the Jul 1990
31 survey eentaminated specks were found up to 25,000 dis/mn. Similacotmninws
32 noted in the Jul 1988 and 1989 surveys. The vault may cont--a T T:J uium and-iso
33 products. This unit was stabilized with 0.5 to 0.7 m (18 to 24 in.) of clean soil in August
34 49i,
35
36 4.1.2.9 Unplaned Releases.
37
38 4.1.2.9.1 UIN-200 W-10 Unplanned Rclcea~c. The VfIDS database (WhO! 199k
39 indicates that this release occufred in surmmer 1952, and charactcrized spott uranium
40 contamiatien from an unknown source. The mximum reading was noted at 10,000 c/mmi
41 at 2 em (I in.). A cleanup action was instituted by covering the contamainated area with
42 atsphelt.
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1 4.1.2.9.2 UN 200 W 30 Unplanned Release. The designation LTN 200 W 30
2 unplanned release is scheduled fer deletion because it is a duplicate of waste mfanagement
3 uit 216 S 12 (WHOG 1991a).
4
5 4.1.2.9.3 UN 200 W 32 Unplanned Release. The I db ( 1991a)
6 indicates that this ease oeeurn-einl 954, and involed a ruptured tPn.e lieerute to
7 224 U from 202 S that spilled utiaum niraexahiydmte (UNH) soltion on the grounod.
8 Cuffent madiation sur-'eys show 7,000 to 30,000 dis/min beta radiation present. The
9 contamination was covered with clean soil, and the area was removed from radiation zone
10 statet in Febtuary 1971.-
11
12 M....EU 0 34 Unplanned Release. The WIDS database (WhOG 1991 a)
13 indicates that this release occurr-ed in May 1955, and involved overflow froma an opent ditch
14 and the 202 8 Building Chemfical Sewer Tfenches. The spill contaminated approximatel

16, A mafidmum dose rate of 1 Ith was recorfded at the grounfd surface, but the date ofth
17 feading was not presented in WIqDS.
18
19- 4.1.2.9.5 UN 200 W 35 Unplanned Release. The VfqmS database (WhOG 1991a)
20 indicates that the U4Rn 200 W 35 unplanned release was a leak that occurred in the UNII
2f- process line fromf 202 S to U Plant in September 1955 at a location just outside and to the
22<- north of the 202 S Building feclusion area. The ontamination was rcmcaved to the 200 West
23 solid wast burial ground. ,-The area was removed fromt radiationt zone status in January
24 - -972y
254
26 4.1.2.9.6 UN 200 W 41 Unplanined Release. The WqDiS database (WHO! 1991a)
27- indicates this release was caused by a burial box in transit on Jul 7, 1956. The release
28.! resulted in unmown beagammna contamination with readinigs to 1,000 mfiR/h, although the
29 date of the readings was not povided.
30
31 4.1.2.9.7 UN 200 W 42 Unplanned Release. The WID;S database (WhOG 1991a)
32 indicated that contamination spots wer-e feund on the gound in S Plant near a faiload shac
33 on Febuar- 3, 1957. The cause of the contamnaticn is uinmown. The contaminatio
34 consisted of unknoewn betagammna with readings to 500 mR/h, and was cleaned to 2,000 t
35 5,000 c/h.
36
37 4.1.2.9.8 UN 200 W 43 Unplanned Release. Thie WIqDS database (WhO 1991-a)
38 indicates this site originated fromn wind blown contamination from a nearby radiation zone
39 east of 223 S. The esult was unknown alpha with readings to 2,000 c/h, athough the di
40 of the eadings was not given. The site is appoximately 110 in! (1,2o-2)- A CA^ I--e

41 (5tons) of soil being ontaminated.
42
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1 4.1.2.9.9 UN 200 W 49 Unplanned Release. The WEDS database CWIIC 1991a)
2 indiates ths release occurred on Jul 31, 1958, when ground outsite the southeast ceero oe
3 the 241 SK Twi Fm was contaminated by the farm. Unknown betfilgamma readings wer
4 noted to 150 mR'h and a singl spot up to 10 PA', althugh a date for the readings was not
5 provided in WIDS.
6
7 4.1.2.9.10 UN 200 W 50 Unplanned Release. The WIDS database (RIC 1991a)
8 indicates this release occurfred on August 25, 1958, fromn the 211 SK Teak Farm.
9 Contamination was deposited on the ground around the 241 SK 113 Tank and was sprd

10 outside the tank farm by high winds. Contamination inside the tank fm covered
11 approximately 1,100 ma-(15,000G-W) and showed a maximm evel of 5 rads/li. In an area of
12 abeet-8-ma (2 acres) cast of the tank farm, unkmown betagamnma readings wore noted oef
13 40,000 c/mmf with spots up to 100 at/h, althugh a date for the readings was not proevided
14

r*15
16 4.1.2.9.11 UN 200 WA 52 Unplanned Release. The WIDS database (WIC 1991a)

* 17 indicates that& the TJPR 200 V. 52 Unplanned Release occurred on September 15, 1958, at a
y.18 oval shaped area approximnately 91 mn (300 Rt) wide, lying immediately seuth of the 241 5

-~19 151 divorsion boxE toward 10th Strect. The area includes the 207 S Retention Basin at its
20 south entd. Leakage fromu the -241 S Diverionf Box caused the ground eontafrnation. The

1 soil was saturaed with water and turned over- with a bulldozer.
2

29 4.1.2.9.12 UN 200 W 56 Unplanned Release. The WIDS database EVWI 1991-a)
24 30 ndiates tha s site biatd unknon eaygama raeadngsfrmine 4,000 to 100,000 n c/m
31 resulti2 ng fm a fy hose .ruTrhe flu wsn thffen 10 to th 241 h 5trfer ine ea

2 the souetest corer oaef the 202S iding. Ths e te sapoiaey1 3 ~0~

35 rontained si weDrermvd
36

28

37 4.1.2.9.14 UN 200 W 69 Unplannfed Release. The PRS 200bas EMI 69unla 9erles

38 occue on tM a r he ,r 193nrh e nd hinor the from te e2 4 X unl an itati n a
39 the seunthes 20e5raroa sp n the 202 S Budn. h id ig pm ai cut N mrs spot ofA40 gaproncoinateamiy-n4 -ean 0 0w id

1364

41 100 minads/h. Inside of the established mdiation zone, the sump pit was found contmninatedi
42 from 1,000 to 5,000 mfdA/ and the, gitn rmtesmp smoeked nea-rby to 800 nmds/.
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1 andcrground crib waste lines. Waste water resulting from this release bubble to the
2 suface, where mdiation dose rates of unknown beta'ganunaa were measured at 150 mR'han
3 decreased to 20 mR'h afer the wafter sank back into the ground. WIDS notes that annual
4 suface radiological mniting is performed at tis site, and during the October 1990 survey
5 general contamination was detected f 200 to 6,000 c/mim. These results indicate no
6 change has occuffed in the ccntamination since the preiu uvy
7
8 4.1.2.9.21 UN 200 W 114 Unplanned Release. The WIqDS database (IC 199a
9 notes that annual surFace contamination maeniterin; is porfermed en ths site in the vicinity ei

10 the 211 S-X Tanik Farm, 211 SK 151 Diversion Boxe, and the 241 5 151 Diverioen Box.
11 Dufing the October 1990 surfvey, general contamination was detected fRom 200 to 450 c/mb
12 with specks of contamina tiup to 4 mnR/h. Simnilar conditionts were reported during the
13 Septcmber 1988 and 1989 surveys. A number of cleanup actions have reduced but no
14 eliminated the particulate contamination at thiAs waste management unit
15
16 4.1.2.9.22 UN 200 W 116 Unplanned Release. The WIDSP- database (WHC 1991a
17 indicates that this area became contaminated with particulate mnatter spread by wind from th

.. 18 204 S Waste Storage Tank exhaust and the related raircad tank~er waste unloading statist.
19 During annual surface radiation monitoring in October- 1990 genera contamination was noted
20 at 200 elmin with isolated spc&k up to 2 mR/h. The surface monitoring results did not

c 21 change f the previous year's.

*2

23 4.l.2.9.23 UN 200 W 123 Unplanned Release. The WIDS database (WHCG 1994a)
S24 indicates that this release consisted of 0.13 L (1/2 gal) of radioactive liquid waste at the

25 201 S unloading fact *ty area, and occurred en Tanuery 18, 1979. The cause of the leakE was
tt26 a frozen discharge line. The contaminated ground at this site was cleanled uip.

32
33 4.1.2.9.25 UN 216 W 25 Radiation Emissions. The UN 216 V. 25 r-adiation
34 emaission is not actually an unplanned-release, but it does have that type of designation. -Anu
35 encasement containing transferf lnes that run firoem the 21-2 S Evaporator Building (inactive)
36 to the 241 U Tank Farm indicated an emission of radiactivity from the encasement but there
37 has not been a release of radioactive materia. There are a series of 21 cleanm out. boxestha
38 are regularly surveyed for radiation. Current levels range from 2,000 to 40,000 c/ruin bea
39
40 4.1.2.9.26 UN 216 W 30 Unplanned Release. The WVInS database CAWC 1991a)
41 indicates that this release is of unknown origin and contamtination type. Current levels of
42 radiactivity arc 3500 dis/min beta and less than 0.5 mR/h. The conitaminatin extends
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1 approximately 271 m (900 ft) to flip northeast of the 241 SY Tank Farm and is abouit 76 m
2 (250 ft) wite, crolssing the northern Part cf the 216 S 23 Crib. The site is heavily vegetate
3 and shows no sign of stabilization; there is a liHt chain barricade posted with surface
4 radiaftiont contamfination warnngsins
5
6 4.1.2.9.27 U-PR 200 W-13 Unplanned Release. The WIDS database indicates that
7 this release occurr-ed on Decemfber 23, 1952, and may have boon related to the fare of th
8 HI 4 oxidizer coil at S Plan. The release consisted of ufinnwn bctn.gamma wit a dose rate
9 tha increased from 6 mR'h to 700 mR/~h over a 30 day period.
10
11 4.1.2.9.28 UFR 200 W 15 Unplanned Release. This reease dates fromn Nevembe,
12 1952, caused by failure of a steam ccl in the REDOX D 12 waste concentrator assoed
13 with the 207 S Retention Basin. This reeased an unknown beta/igamfma source with done
14 fates up to 2 rem/h and was maeasuared at 35 rema/h 5 cmt (2 in.) froma the grolund.

21-

15

22, 4.1.2.9.29 tTPR 200 W 20 Unplaimed Release. The WII)S database (IC 1991at)
23 indicates that this release occurred onrAugus 4,195,frm 165 and 2efuf via a a iturc lakg

24< tSt well. Nom con tntin readings iaretied inon bWDS a bu osiber- ontaination
25' incude ,fiin produs, '-e, Z andZ inorganics

26 4
21--

22, 4.1.2.9.30 UPR-200 W 47 Unplanned Release. The WIDS database (IC 1991a)
28 indicates that this release was cusd by aikes brakin 1958, whic co 81 ntned 2Vamte
29- tslto aeR maxu of70 h.Cntamination spradi r etad appVroximt esly 137 m (150 ydto e

31, cntaine ground wassif bldted uner i an reiatio ffortP .

32

26-

33- 4.1.2.9.32 UPR 200 W 41 Unplanned Release. The WIBS database (WHCG 1994-a)
34, indicates that this release occued n Septebe12 195n whaen58 l ee romnte 21 5

36- belt/ga mm edig were takh.ent ainathin 30ea ap ma00 ft) o fn the dierio both

37 and ea dings-outsideetencd area ere reodee t p-te 4,000 c/rain.the

38 contaminated soi was a ed witnwer and turedle oer wth uldzr

32

40 4.1.2.9.32 UPR 200 W-57 Unplanned Release. Tnhrato onS dtbise unpl 19ned
4 reaecudtbloated at this timaeeeufde buptemaps indicatetht itilearaef the 2 B ildng

2
3

2
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1 4.1.2.9.34 upR 200 W 59 Unplanned Release. Ths waste management unit is ti
2 result of the failure of the F 1 process vessel coil in S Plant on September 26, 1965.
3 fadiological contamination readings consisted of unknown betgamma with a maximum dos
4 rte of 190 mDh at the No. 1 Pond ie.
5
6 41.1.9.35 PR 200 W 87 Unplanned Release. Contaminated water was spl
7 from the 291 S IUPA filter housing ef auary 28, 1982. Bcta'gawnna readings of 300
8 2,000 c/mm were recorded in the site that covered an area of 2.8m-(3-f)-The
9 eentaminated soil was picked up and placed in drums (WIIC 1991a).

10
11 4.1.2.9.36 UFR 200 W 95 Unplanned Release. The WIDS database EMIC 19a
12 indicates that this release oceuned from le 1952 unti Apr 1954, due to a number e
13 process coil ioni from the 202 S Building. It is inte d as a low activity site ca
14 appro I 10 Ci of mixed fission products, however, there are no monitoring
15 provided in WIDS. The gross amounts of radioactvity reining on the concrete floors an
16 wals of tis site were covered by an overfil of dir.
17
18 4.1.2.9.37 U1' 200 W 96 Spil. The VaDS database (WI 1991a) indicates th
19 this release occurred when plutonium contamnated water backed up in the 233 SA
20 House drain and overflowed to a low spot in the grund directly north of the fer house.

' 21 Because of the frozen ground, the water formed a pool mther than drain into the ground.
IW22 The release consisted of 0.01 g of ZThP contaminated water. Smear samples taken of the

23 water and surfaces involved were as follows:
24

a' 25 0 Water on the floor of the 233 SA Fter Exhaust Building at greater th
26 40,000 -e/m
27

,-28 0 Concrete pad outside the door of the filter building at 10,000 c/mmi
29
30 * macetrio moetor pad at 10,000 c/mm
31
32 0 Waer in the overflow pool at 600 c/mfia.
33
34 The area was covered with 60 m2478-yd 2 ) of cleam gravel as a remediatien effort.
35 cu-rently the subject of annal surfae raditn monitoring. Durn the October 1990
36 survey, contamination of 200 to 3,000 c/ain was detected in the northwest corer of the site.
37 This survey indices an inrese frm the previous monit .
38
39 4.1.2.9.38 UrR 200 W 124 Ue. Te WRDS database (WII 1991a)
40 icates that a dike break caused ths eontanination of an area near the 202 S Buiding.
41 Cotamiation spread over an area 9 m (30 ft) wide and runnin approimately 305 m
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1 (1,000 ft) souithwost of the pond. No dnto is given fcr the ineidont, and no otngie
2 rcported in WHC! (1991a).
3
4 4.1.31.9.39 TRPE200 W-139 Unplanned Release. The WEDS databaso (WIIC 1991at)
5 indicatos that oontmninatlon from an uxilmea source was dotocted in September 1953 at 216
6 U 9, which is fillod by this waste mfanagoment unit. No radiation readings or analytical dt
7 are provided. The st was eovored in spring 1954, and additional corroctivo actiont may
8 have been provided but noet documontod.
9
10 4.1.2.9.40 UIFP 200 W-140 Unplanned Release. Tho WEDS databaso (;kHG1991*a
11 indieatos that ths release is the rosuilt of 19,000 L= (5,000 gal) of contaminationlionizing fromu
12 the 211 SX 107 SST. The conta~inaticn spread latomifly in subsufface stata 17 to 18 m (55
13 to 60 ft) Molw grouind suffaco. Tho tank is ourrontly inactivo and was romovod f sorvic
14 in 1961 as a "coenfirmod loakor. " Thus it is pessiblo th tT l .fiso: rdctuaim
15' and inorganios may have been released.

16.7ia

17' 4.1.2.9.41 TYM 200 W-141 Unplanned Release. The WEqDS database (IC 1991a)
18 indicates that this release is associatod with and surrounds waste management unit SiST 241-
19., SX 108 within tho 211 SX Tan Fwm. 1t consists of 9,100 L (2,100 gal) of super-atant
20 containing reduction oxidation (IBDOX) procoss high love! waste and concroto. Thus-i"i
2F osbo htfU fission poducts, uraniuma, and inorganics mfay have boon roloasod.
22-
23, 4.1.2.9.42 TRE200 W 1I42 Unplanned Release. Tho WEDS databaso (WIIC 1991a)
24 indicatos that this rlease is associated with and sufrrounds waste management unit SST 241
25% SX 109 within the SIC Tank rAnn. It consists of approdmately 19,000 L (5,00gl)o
26 EDOX pacoss high level liquid waste. Thus it is possible that fl-U, fission producets,
2T- uranium, and inorfganica may have boon rleased.
28,,
29 4A1.2.9.43 UTPR 2100 W 113 Unplannfed Release. The WEDS database (WHC! 1991a)
3r' inidicates that this rolcaso is associatod with and surounds waste management unit SST 241-
31 SIC 111 within the 211 SC Tai; raf. It consists of approxhnatoly 6,600 L (2,000 gl)o
32 RflDOX process high Level liqui waste and ion oxehanigo liquid waste froma tho 241 SKC
33 tanks. Thus it is possibic that flU, fission poducts, uranmim, hoavy metals and inorg---ics
34 may have boon oleasod.
35
36 1.1.2.9.14 uTra 200 W 111 Unplanned Release. The WEDS databaso (WC1991-a)
37 indicatos that this roloaso is asseciatod with and surunds wasto management unit SST 241-
38 SX 112 wihin tho 241 SC Ta Farm. It consists of approximatoly 100,000 L (30,000gl
39 of REDOX prcoss high cyol quid wast.A. -Thu it is p-ssib- thtfU , fiso P rodcts
40 uranum, hea-vy motals, and inrganics may have boon rleased.
41

300
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1 4.1.2.9.45 UPR 200 W 115 Unplanned Release. The WIDE database (]AgC 1991a)
2 indicatzs that this release is asaociatcd with and surrcounds waste management unit SST24
3 SX 113 witin the 241 SX Tank Farm. It ccnaista ef apprcidmatzly 57,000 L (15,000 g*l
4 of 1UZDOX proceess high Level liquid waste. Thus it is possible that fl-U, fission products,
5 umnilum, and ior-ganics mnay have been released.
6
7 4.1.2.9.46 UPR200 W 116 Unplanned Rclcasc. The VRDS database (.UIC 1991a)
8 indicates that ths reease is associated with and surrunds waste management Unit SST 211
9 SK 115 within the 241 SX Tank Farm. It consists Of appraxfnately 190,000 L (50,000 gal

10 of IUZDOX process high level liquid waste. Thus it is possiblo that fl-U, fission products,
11I uimnium, heavy metals and inorganics may have been released.
12

74 4

15 idkrS ar*t

18
..'Mu dx.0Ect, 0.0119 et ..

20 o
11

22
f-. 23

24 9r" W**i*** .

25 t0

26 mt
28

egN 29 W.tma~i~4 _waf

3 0 .........
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32j jpto'

34
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39
40
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3
4 4.42.8. 2 _& _uilGon.Seii ainciedt o h uilgon
5 z2 s
6 ~>

7S
8

12

13

16 -~

18
19 4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT
20
21 This preliminary assessment is intended to provide a qualitative evaluation of potential
22 human health 'RepTie hazards associated with the known and suspected
23 contaminants at the S Plant Aggregate Area. The assessment includes a discussion of
245 potenareesmehnm, 4 transport pathways, develops a conceptua model of
25 human a sed on these pathways, and presents the physical,

26 radiological, and toxicological characteristics of the known or suspected contaminants.

2& In developing the conceptual model, potential exposures to groundwater have not been
29' addressed in detail. Since migration to groundwater is the primary route for potential future
30 exposures to many of the chemicals disposed at the te, this pathway (i.e., travel
31 time, receptors) will be addressed in the 200 West Groundwater AAMS141.
32
33 It is important to note that these evaluations do not attempt to quantify potential human

34 halth ~ riks asocitedwit exposure to S Plant Aggregate Area waste
35 management unit contaminants. Such a risk assessment cannot be performed until additional
36 waste L9pnJ unit characterization data are acquired. Risk assessment activities will be
37 performed in accordance with the Hanford Site Baseline Risk Assessment Methodology
38 document norL-1es -) bein p are
39WM

41
42
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1 The~ ablt fti ulttv asesett drs otniledomna
2 eclogcalriss i seerey cnstine bythereYtiv faks qf dat rearin ptetill

3 exoe boj pouain adep r ;pathway~i A 'cdissedxi eton6 t stud&e

5 nut heptnil mat f h lntAgeaeAaw Th xtent of S P1an
2 *.o 

<

10 A&rgaeArac ntminats i rt0 cnsrane b 2wth lac *fdt.Tisdsgp

11 adrse 9Scin gn sgicse f 4rherinS bcio4.. 3in-rospon-to the-M-9
12 milestese-
13
14

S15 4.2.1 Release Mechanisms
16
17 V|[S Plant Aggregate Area waste management units can be divided into two general

S 18 categories based on the nature of the waste release: (1) units where waste was discharged
19 directly to the environment; and (2) units where waste was disposed inside a containment
20 stnicture and bypassed an engineered barrier to reach the environment (egw-twugh-the

210MC 1 n'adosz zone to thPqi9, hog haufr

22
23 In the first group are those waste management units where release of wastes to the soil
24 column was an integral part of the waste disposal strategy. Included in this group are ti
25 ti0Wfsseptic system drain fields, ditches, trench drains, sepg ais rb ihu ies
26 4 r2. sand some disposal trenches. Also in this group are unplanned releases that
27 involved waste material released to the soil. For this group of waste management units, if
28 discharges to the unit contained contaminants of concern, it can be assumed that soils
29 underlying the waste m and(2) unit are contaminated. The first task in developing a
30 conceptual model for these units is to determine whether contaminants of concern are
31 retained in soil near the waste management unit, or are likely to migrate to the underlying
32 aquifer and then to receptor points such as drinking water wells or surface water bodies.
33 Factors affecting migration of chemicals away from the point of release will be discussed in
34 the following section.
35
36 In the second group are units that were intended to act as a baffler to environmental
37 releases. Included in this group are base maaementuits,
38 org>:* wihmtbaolgr aults, tanks, waste transfer facilities, bui~ensand
39 unplanned releases that occurred within containment structures. Waste m a t is
40 that received only pac waste o i ate (eag., 218 f)rstcould also be included
41 in this category, since the potential for wastes to migrate to soils outside of the unit is low
42 due to the negigible natural recharge rate at-thedanfcr4 ate. as 2 arie s eta

WHC/SPLANT/9-12-92/03 152A

4-53



DOE/RL-91-60
Draft B

1 UtXMQIQFor these nits, the first consideration to be addressed in
2 developing a conceptual model is the integrity of the containment structure.
3
4 The ability of this report to evaluate the efficacy of engineered barriers is limited by
5 the lack of vadose zone soil sampling data and air sampling data for many waste m e
6 units. Available sampling information for the waste management units and unplanned
7 releases was summarized in Section 4 1 V da0a "'I'h m4s

9 ssb
10
11 The efficacy and integrity of concrete (7 tetPon and steel tanks;
12 transfer faeilities, vaults), and conert linors such as th 207 5 Retention Basin have not
13 been determined. For d iie is218-W-7 Burial Ground) (-22,-8Vault-)that received
14 only dry 0 packaged laboratory waste, and samplo water from thc 222 S Laboratory, the
13' potential for release is expected to be low. However, releases of small amounts of liquid
16- labrantey-wastes t s
17 ~ ~ i~r$ %~
16 the surrounding soil are possible.
19-
20 In addition to evaluating releases to the subsurface, the conceptual model must address
21 the potential for releases to air and, for radionuclides, the potential for direct irradiation. All
22- units have some type of barrier to releases to the surface; however, barriers can fail over
23 time or may not be designed to prevent migration by certain transport pathways (e.g.,
24 volatilization).
25'
26 MaNy-iffMeof the cribs in the S Plant Aggregate Area have the potential for cave-ins
27 due to decomposition of the wooden framework of the cribs. Such collapse can lead to high
2&9 levels of direct radiation at the surface and the potential for spread of contaminated materials
29 by wind erosion-and-dispersien. Westinghouse Hanford has an ongoing program
36' AA AA rr)o detect and remediate cave-ins by covering the
31 cribs with additional soil, and any exposures from these incidents are generally short-term.-
32 Duting Setember 1991 to 216 8 7 Crib was reeognizod as a unit needing prompt romodi
33 aetion due to a high petontial for colapso E1UC 1991a The top of Crb 216 S 5 began
34 eae in and the sito was deaetivatod and stabilizd in August 1990 (WHC 1991a). Crib 216
35 S 20 has boen bnckfilld on four sepamL .asiens and it is deubtil that any undorgou
36 eavitios roman. Reecnfy, to 216 8 13 C-b was stabilized (Iuoeldt 1991).
37
38
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1 4.2.2 Transport Pathways
2
3 Transport pathways expected within the S Plant Aggregate Area are summarized in this
4 section, including:
5
6 * Drainage and leaching from soil to groundwater
7
8 * Volatilization from wastes s e eand shallow soils
9

10 * Wind erosion of contaminated surface soils
11
12 * Deposition of fugitive dust on soils, plants, and surface water
13
14 * Uptake from soils jjxj by vegetation
15
16 * Uptake frem-seils-by animals via direct contact with soils rsf a r
17 ingestion of gMO

Y 18
19 N
20

0 21 in addition, transport within the saturated zone and subsequent release to groundwater
22 wells or to surface water (i.e., the Columbia River) is of potential concern, but will not be
23 addressed in this document since this topic will be the focus of the 200 West Groundwater
24 AAMS.
25
26
27
28
29
30
31
32
33
34r x r a
35
36 4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for
37 waste discharges in the S Plant Aggregate Area, whether the release is directly to soil or
38 through failure of a containment system. Several factors determine whether chemicals that
39 are introduced into the vadose zone will reach the unconfined aquifer, which lies at a depth
40 of approximately 69| m (200 ft) below ground surface. These factors are discussed in the
41 following sections.
42
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4.2.2.1.1 Depth of Release. f v,

manaemet uitstha reease fatesat grte de U ita that srflaci av t at abe
gpotrth co taufcoacma il to contamiinato groundwatcr than wsemngmn units whoreherlas a

the roloase was shallow. A monitoring well adjazucnt to the 216 S 1 and 2 Gibs ogarntly
ereated an additional pathw~ay to the wato table. The well was azrzcned from 63 te 93m
(207 ta 305 ft) below grado.

4.2.2.1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the
underlying water table, some source of recharge must be present. In the S Plant Aggregate
Area, the primary source of moisture for mobilizing contaminants are waste management
units that discharge liquid waste to the soil column and to a much lesser extent precipitation
recharge. As discussed in Section 3.5.2, 1st simates of
natural precipitation recharge W range from 0 to 10 cm/ (_ t '( ,depending
primaril on surface soil y, vegetation, and topography.

ndwred a ravelly surface soils with no or minor shallow-rooted
vegetation appear to facilitate precipitation recharge. One modelling study (Smoot et al.
1989) indicated that some radionuclide (13 Cs and I'Ru) transport could occur with as little as
5 cm/yr (2 i*yr of natural recharge. However, other researchers (Routson and Johnson
1990) have concluded that no net precipitation recharge occurs in the 200 Areas, particularly
at waste management units that are capped with fine-grained soils or impermeable covers.

With respect to artificial recharge, some waste management units (e.g., the 216-S-6
e'rib) were identified in which the known volume of liquid waste discharged substantially
exceeded the total estimated soil pore volume present below the footprint of the facility. In
this case, the moisture content of soil below the waste management units likely approached
saturation during the periods of use of these facilities. Because vadose zone hydraulic
conductivities are maximized at water contents near saturation, the volume of liquid
wastewater historically discharged to the waste management units probably enhanced fluid
migration in the vadose zone beneath these units.

Ion tmgraiy Ma wsaoaytnilmcaim fcnaiatngain

Contaminants that are not initially transported to the water table by drainage may be
mobilized at a later date if a large volume of liquid is added to the unit. In addition, liquids
discharged to one unit could mobilize wastes discharged to an adjacent unit if lateral
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1 migration takes place within the vadose zone. An example of this process occurred with the
2 U Plant Aggregate Area 216-U-16 Crib where lateral migration of acidic waste above a
3 caliche layer mobilized radionuclides in-6Cwthe 216-U-1 and 216-U-2 Cribs (Baker
4 et al. 1988). No examples of interactions between units are known to have occurred at
5 S Plant.
6
7 4.2.2.1.3 Soil Moisture Transport Properties. The moisture flux in the vadose zone
8 is dependent on hydraulic conductivity as well as gradients of moisture content or matrix
9 suction. Higher unsaturated hydraulic conductivities are associated with higher moisture

10 contents. However, higher unsaturated hydraulic conductivities may be associated with fine-
11 grained soils compared to coarse-grained soils at low moisture contents. Dee-tV 4eNcIef
12 the highly-stratified nature of the Hanford Site vadose zone soils and the moisture content
13 dependence of unsaturated hydraulic conductivity, substantial-vertical anisotrophy is

py 14 expected, i.e., vadose zone soils are likely to be more permeable in the horizontal direction
15 than in the vertical. This vertical anisotrophy may substn yreduce the potential for
16 contaminant migration to the unconfined aquifer.
17
18 4.2.2.1.4 Retardation. The rate at which contaminants will migrate out of a complex
19 waste mixture and be transported through unsaturated soils depends on a number of
20 characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that
21 have low solubilities in the leaching fluid or are strongly adsorbed to soils will be retarded in
22 their migration velocity compared to the movement of soil pore water. Studies have been
23 conducted of soil parameters affecting waste migration at the Hanford Site to attempt to
24 identify the factors that control migration of radionuclides and other chemicals. Recent
25 studies of soil sorption are summarized in Serne and Wood (1990). Some of the processes
26 that have been shown to control the rate of transport are:
27
28 * Adsorption to Soils. Most contaminants are chemically attracted to some degree
29 to the solid components of the soil matrix. For organic compounds, the
30 adsorption is generally to the organic fraction of the soil, although in extremely
31 low-organic soils, adsorption to inorganic components may be of greater
32 importance. Soil components contributing to adsorption of inorganic compounds
33 include clays, organic matter, and iron and aluminum oxyhydroxides. In general,
34 Hanford surface soils are characterized as sandy or gravelly with very low
35 organic content (less than 0.1%) and low clay content (less than 12%) (Tallman
36 et al. 1981). Thus, site-specific adsorption factors are likely to be lower, and
37 rate of transport higher, than the average for soils nationwide.
38
39 * Filtration. Filtration of suspended particulates by fine-grained sediments has
40 been suggested as a mechanism for concentration of radionuclides in certain
41 sedimentary layers. This finding suggests that migration of suspended
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I particulates may be an important mechanism of transport for poorly soluble
2 contaminants.
3
4 * Solubility. The rate of release of some chemicals is controlled by the rate of
5 dissolution of the chemical from a solid form. The concentration of these
6 chemicals in the pore water will be extremely low, even if they are poorly
7 sorbed. An example cited by Serne and Wood (1990) is the solubility of
8 plutonium oxide which appears to be the limiting factor controlling the release of
9 plutonium from waste materials at neutral and basic pH.
10
11 * Ionic Strength of Waste. For some inorganics, the dominant mechanism leading
12 to desorption from the soil matrix is ion exchange. Leachant having high ionic
13 strength (high salt content) can bias the sorption equilibrium toward desorption,

leading to higher concentrations of the chemical in the soil pore water.--Aniens
15 gencrlly have loss effcct on acrpticn but can have significant influonco o
16 migration of wastes fom tank l-1-s. These wastes ccntnin high solutiaD
12 concontratins of earbenate :ans w-hich arc stable in the absonco of approciabo
18 calcium ions. When a tank leaks, high conccntatins of acdium iefns in tho
19 waste displaco calcium ions in the aoil resulting in the acavenging of 22 rf-th

20 waste and cssonially all of 2Rr is rotined noar the tank. Nitate in the waste
271 salutian is known to farm iont pairs with 2Ge-mfaldng 4 2CO loss sor-bablo n
22 marc motbilo. Agucauis wastes from S Plant tanks can be considorod high ionic
23 strength-wastes.
24
is,' * Waste pH. The pH1 of a leachant has a strong effect on inorganic contaninant
Z6- transport. Acidic leachates tend to increase migration both by increasing the
27 solubility of precipitates and by changing the distribution of charged species in

1-8! solution. The exact impact of acidic or basic wastes will depend on whether the
4-. chemical is normally in cationic, anionic, or neutral form, and the form that it
30 takes at the new pH. Cationic species tend to be more strongly adsorbed to soils
31 than neutral or anionic species. The extent to which addition of acidic leachate
32 will cause a contaminant to migrate will also depend on the buffering or
33 neutralizing capacity of the soil which is correlated with the calcium carbonate
34 (CaCO3) content of the soil. The soils in the Hanford formation beneath the
35 S Plant Aggregate Area generally have carbonate contents that range from 0. 1 to
36 5% (sce Table A 2 in Appendix A). Higher carbonate contents (20 to 30%) are
37 observed within the Plio-Pleistocene caliche layer.
38
39 Once the leaching solution has been neutralized the dissolved constituents may
40 reprecipitate or become reabsorbed to the sail. Observations of p11 impacts on
41 waste transport elsewhere-at the Hanford Site include:
42
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@ 1 - Sites nt S Plant where acidic wastes are repcrted tc have been dischargc
2 fiwclde the 216 S 5, 9, 23, and 26 Cribs. Dischargc of acidic wastes a
3 the 216 S 5, 9, 23, mnd 26 Cribs.
4
5 * The remobilization of uranium beneath the 216-U-1 and 216-U-2 Cribs in
6 the U Plant Aggregate Area is believed to have occurred in part because of
7 this introduction of low pH solutions.
8
9 * Leaching of americium from the Z Plant Aggregate Area 216-Z-9 O

10 Grib-sediments was found to be solubility controlled and correlated to
11 solution pH.
12
13 4.2.2.1.5 Complexation by Organics. Certain organic materials disposed at
14 S Plant A.g.Ar are kown to form complexes with inorganic ions, which can
15 enhance their solubility and mobility. Methyl isobutyl ketone is the primary organic
16 complexing agent disposed at the S Plant Aggregate Area.
17
18 4.2.2.1.6 Contaminant Loss Mechanisms. Processes that can lead to loss of
19 chemicals from soils, and thus decrease the amount of chemical available for leaching to
20 groundwater include:

S21
2 0 Radioactive Decay. Radioactive materials decay over time, generally decreasing

23 the quantities and concentrations of radioactive isotopes.
24
25 * Biotransformation. Microorganisms in the soil may degrade organic chemicals
26 such as acetone and inorganic chemicals such as nitrate.
27
28 0 Chemical Transformation. Hydrolysis, oxidation, reduction, radiolytic
29 degradation, and other chemical reactions are possible degradation mechanisms
30 for contaminants.
31
32 * Vegetative Uptake. Vegetation may remove chemicals from the soil, bring them
33 to the surface, and thereby introduce them to the food web.
34
35 * Volatilization. Organic chemicals and volatile radionuclides can be transported
36 in the vapor phase through open pores in soil either to adjacent soil or to the
37 atmosphere. These volatilized compounds could include acetone, radon (a decay
38 product of uranium), and tritium (HTO in tritiated water). Some elements
39 (mainly fission products such as iodine, ruthenium, cerium, and antimony) are
40 referred to as "semivolatiles" because they have a lesser tendency to volatilize.
41
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1 4.2.2.2 Transport from Soils at 4ueW to Air. Transport of contaminants from
2 waste management units to the atmosphere can occur by means of vapor transport or by
3 fugitive dust emissions.
4
5 Vapor transport may occur from waste management units where volatile organics (e.g.,
6 CC 4 or volatile radionuclides j1 C, C0 2 , 129j, and 3H have been released. Transport
7 mechanisms include p I H diffasion down a concentration gradien4j and
8 gas-driven flow. Situations where the latter process may occur include production of
9 methane gas from degradation of organic compounds in soil, or production of hydrogen and
10 oxygen gases by radiolytic hydrolysis of water.
11
12 In order for fugitive dust emissions to occur, contaminants must be exposed at the
13 surface of the waste management unit. A number of mechanisms could lead to exposure of
14 contaminants in soil-covered waste management units. These mechanisms include uptake by
f5T vegetation, transport by animals, disruption of the waste management unit (e.g., cave-ins at
16. cribs), and wind erosion. Wind erosion can strip off surface soil and uncover waste
17 materials. This mechanism has been identified as an ongoing problem in some of the waste
IM' management unit areas. The processes by which biota may expose contaminated soils are
19- discussed in Section 4.2.2.4.
20
21 -The contribution of the S Plant Aggregate Area to the overall fugitive dust emissions at
22 the Hanford Site 1 expected to be relatively minor, based on results of air
23 monitoring downwind of the S Plant Aggregate Area waste management units $bhmId 44A
24 19)
2-5.
26 4.2.2.3 Transport from Soils to Surface Water. The only surface water available in the
27 S Plant Aggregate Area is at the 216-S-lOD Ditch that was constructed in 1952 to disposo4
28' liquid effluent from the 202-S Building. The ditch receives wastewater from the 202-S
29 Building (principally air compressor cooling water) and the 2901-S-901 water tower (sanitary
30 water overflow). Transport of contaminants to surface water bodies outside of the
31 AMggregate A1rea via groundwater discharge and deposition of fugitive dust on water bodies
32 are the primary pathways of potential concern for surface water effects. Groundwater
33 discharge will be addressed in the 200 West Groundwater AAMS$. Th -eentribution-ef
34 8 Pla Aggregate Areas to ovoroll fugitive dust omissions at the Ilanfcrd Site was disous
35 in Sootion 42.2.2, and is oxpected to bo relativoly minor, based on rosults of air mnitorin
36 dewnwind of S Plant Aggregate Area waste units.
37
38 4.2.2.4 Transport from Soils derno Biota. Biota, plants, and animals
39 have the potential for taking up (bio-uptake), concentrating (bioaccumulating), transporting,
40 and depositing contamination beyond its original extent. Transfer from one species to
41 another in the food chain is also possible because of predation. The possibility of these
42 processes contributing significantly to the transport of contamination from the S Plant
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0a
1 Aggregate Area waste management units sts

4 0_ *

5w

8
9 4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of

10 vegetation is an ongoing problem at s Plant Aggregate Area waste management units. Roots
11 of sagebrush and other native species can take up radionuclides from soils below the surface
12 and transport these chemicals to the foliage. Wind dispersal of portions of the contaminated
13 vegetation, or entire plants (tumbleweeds) can lead to transport of contaminants outside of
14 the unit. Westinghouse Hanford has an ongoing vegetation control (herbicide application,
15 reseeding wit shallow-rooted vegetation, and mechanical removal) and radiological survey
16 program to prevent radioactivity from being transported by this mechanism. However, the
17 program does not assu.t4an complete removal of vegetation, and incidents of detection of
18 contaminated vegetation are reported occasionally in the radiological surveys.

S19
20 4.2.2.4.2 Transport by Animal . Disturbance of waste management unit bafflers by
21 animals occasionally leads to release of contaminants to the surface. Subsurface soils can be
22 transported to the surface by burrowing animals, thus exposing contaminants for release to
23 the air. Additionally, animals that become contaminated by fcontact with subsurface
24 waste or through ingestion of subsurface contaminants (e.g., chemical salts) and
25 contaminated vegetation, water, or other animals can spread contamination in their feces on
26 the surface and outside of the waste management unit. Burrowing rodents and Hoarvester
27 ants can transport near-surface contaminants to the surface. Rabbits were noted as causing
28 the greatest spread of contamination in the separations area in 1985 (Elder et al. 1986).
29
30 T.sfcr from one sptis to anmthr ini thr fned chain is alse pnssibl b arause 
31 predation. For oxample, cds reese py for cytcs and ethr arenivare s and Ilanstzr
32 ans ar fed upon by th e si btched lizad. The possibility of thes prmon snn forebeaset
33 aignifaiantly te the tonsprt of contamination fmn tohe Plant Aggrigato A ra wasto
34 management units iB uncgdain.
35
36
37 4.2.3 Conceptual Model
38
39 Figure 4-3, and in more detail on Plate 4, presents a graphical summary of the physical
40 characteristics and mechanisms at the site that could potentially affect the generation,
41 transport, and impact of contamination in the S Plant Aggregate Area on humans and biota
42 (conceptual model).
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I The sources of contamination include process wastes (condensates, cooling water,
2 sewage, discharge product, sludge removal, drain waste, organic waste, cold organic
3 uranium scrap, immiscible organics) from S Plant, unirradiated uranium wastes from the cold
4 startup of S Plant, "interface crud," condensate from 241-S and 241-SX Tank Farms,
5 washwater from the 241-S Stack decontamination, waste from the 293-S caustic scrubber,
6 laboratory wastes, drainage from diversion boxes, sanitary wastes, emissions from various
7 stacks, and process feed materials, and some materials from outside the aggregate area (e.g.,
8 laundry water and powerhouse wastewater) and contaminated equipment or waste material
9 that was spilled during transit or disposed in the burial ground.
10
11 Contaminants from these sources have been disposed at the waste management units
12 that are under investigation. Waste management units include ponds, ditches, retention
13 basins, trenches, cribs, french drains, diversion boxes, catch tanks, septic tanks and drain
4 fields, single-shell tanks, a vault, a burial ground, and the various unplanned releases that

have occurred on the site. These releases and disposal activities are described in
16 Sections 2,0 and 4.1. Some of the unplanned releases are associated with specific waste
17 sitesfhfie& groups, and are shown in Figure 4-3 and Plate 4 as dashed lines with "U"
18 designations.
19
20 From these waste management units, contaminants may have been released via several
21 mechanisms to the potentially affected media. Volatilization could release chemicals from
22 surficial soils or surface waters into the atmosphere. Some of the more volatile constituents
23, could be released from the vadose zone to the atmosphere through the soil gas system.
24 Materials in the ditches flowing toward the ponds may have infiltrated/percolated into the
25' vadose ione, or sorbed to the sediments in the ditch. The retention basins may have released
26 contaminants in a similar fashion, with the exception of offsite flow. Biota may have taken
27 up contaminants from the surface water and near-surface contaminated soils (via deep roots
28' or burrowing animals).
2,q
30 Many waste management units discharge their waste effluents directly to the near
31 surface (vadose zone) soils. The trenches are potential release points via leaching or
32 drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge
33 and similarly the french drains, reve'eWells and septic system drain field. directly inject
34 their effluents into the subsurface sediments. Lcolmgc f undcrground tanks may also
35 perzlate or mcve by capilay acticn through the ;adosc zonc.-The unplanned releases have
36 mainly impacted surface soils although some depesitien-ef contamination may have alse
37 taken place, ineluding on building surfaces. Fugitive dust from sediment and surface soils
38 has also been released or resuspended due to wind ea sb s ee
39 water action, and scmr sld wss, ccntminatcd supplics and mquica urface
40 soils have been buried or removed to offsite disposal. Emissions frm the various stacks
41 and adjac7nt t Plant Aggrcgatc Ann my havc rcsulted in dcpcsiticn cf contaminants cntc
42 suface soils in the 8 Plant Aggregate Are. Wind blown dust from waste management
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1 units or unpionnd rokases makes impassible te distiguish this surfaco soil contaminat
2 from stack emissions dcpozition.
3
4 The primary mechanism of vertical contaminant migration is the downward movement
5 of water from the surface through the vadose zone to the unconfined aquifer. The
6 contaminants generally move as a dissolved phase in the water and their rate of migration is
7 controlled both by groundwater movement rates and by adsorption and desorption reactions
8 involving the surrounding sediments. Some contaminants are strongly sorbed on sediments
9 and their downward movement through the stratigraphic column is greatly retarded.

10 Significant lateral migration of contaminants is restricted to perched water zones and to the
11 unconfined aquifer, where water is moving laterally. Again adsorption and desorption
12 reactions may greatly retard lateral contaminant migration. Contaminants that were
13 introduced to the soil column outside of the aggregate area may migrate into the area along
14 with perched or aquifer water. Historically, perched water has been discovered beneath the
15 216-S-9 Crib and the 216-S-10D Ditch.
16
17 4 d sh oesssad 4esbrib i r<bab
18 nAMN d tis nthe aose ce F astemanagement units, th, poit
19 a s hOwn fgyf

20 yeerse welo tmyb xoe rt hesra, suXr~ch a tpnddtch trn sora

23 SPatAgeaeArea ar zdninatd bycisadteSPodadasc <e dichs Tal
24 is haa udc arae reaht nconfned
25 4 x4:
26
27 Ci -S *r g y n hS A

29 maaentuis ecause btria grud eevd nydywse tenra oid r
30 dnlikely t relese ontminat4o the vaOsezn.A eut nl ufc otmn
31 rtteasesA hav4benidnitlda ui gons ntiscs idadna uf
2

34

36 the surfa& hse sie eeal eevd idsfay iud thr$%Z, mgtion mno h
37 f1we ds 4 s xpcctE. The pm s ndxssbutin
38 c&4iameants inti ae swn n ne urface bilgia ctwvt
39
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2
3
4 There are four geneml-exposure routes by which humans (offsite and onsite) and other
5 biota (plants and animals) can be exposed to these possible contaminants:
6
7 0 Inhalation of airborne volatiles or fugitive dust with adsorbed contamination
8
9 0 Ingestion of surface water, fugitive dust, surface soils, biota (either directly or

10 through the food chain), or groundwater
11
12 0 Direct contact with the waste materials (such as those exhumed by burrowing
13 animals), contaminated surface soils, buildings, or plants
14
15 0 Direct radiation from waste materials, surface soils, building surfaces, pipelines
16 and other facilities, or fugitive dusts.
17
18
19 4.2.4 Characteristics of Contaminants

17 20
*21 Table 4-41Jis a list of radioactive and nonradioactive chemical substances that
22 represent candidate contaminants of potential concern for this study based on their known
23 presence in wastes, usage, disposal in waste management units, historical association, or
24 detection in environmental media at the S Plant Aggregate Area. Table 448-
25 summarizes the types of known or suspected contamination that-are-thought to exist at the
26 individual waste sitesnW . Known contaminants are those that have been
27 proven to exist from sampling and inventory data (Tables 2-2 and 2-3). Suspected
28 contaminants are those which could have occurred eeetr-at a sib*@ based upon historical
29 practices, chemical associations or in-growth during radiological decay of discharged
30 radionuclides. Given the large number of chemicals known or suspected to be present, it is
31 appropriate to focus this assessment on those contaminants that have been detected through
32 sampling efforts and which pose the greatest risk to human health or the environment.
33

4 ThdPAie 4 Wguac e orsk- a4e otmratsrenn EA194a

3 sB
365 CIsPLted 17-s2b0s 152A
376 ikbsdcnaiatsreigmslyivle oprn aiu otmnn
37 ocnrtoiors-de ecmr ocnrdn.Hwvrcnoiin
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2 110 SI

4
5 Table 4494- lists the contaminants of pSenia.concern for the S Plant Aggregate
6 Area. This list was developed from Table 4-14 and includes only those contaminants
7 which meet the following criteria:
8
9 * Radionuclides that have a half-life of greater than one year.
10 I sar I sO

12
13 * Radionuclides with a half-life of less than one year and are part of long-lived
14 decay chains that result in the buildup of the short-lived radionuclide activity to a
15 level of 1 % or greater of the parent radionuclide's activity within the time period
16' of inter Ag rd d a>e d during
17, .... ( a
i8 - fcncr h Odg this _rtr__Ti rvie nadtoa lvlo suac

197 ptalpimr o 0aiat wl eaddrssed -(-i-grewth)-
2,0
21 * Contaminants that are known or suspected carcinogens or have an Environmental
21' Protection Agency (EPA) noncarcinogenic toxicity factor n'di( i

24 __i
tia

2&6. toxiin fatr r sety not vaia4 ncu&lad eeiukrsee
27 riuyptpa
2V
29, The following characteristics will be discussed for the contaminants listed in Table 4-20-
30 :
31
32 * Detection of contaminants in environmental media
33
34 * Historical association with plant activities
35
36 * Mobility
37
38 * Persistence
39
40 * Toxicity
41
42 * Bioaccumulation.
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0 1 4.2.4.1 Detection of Contaminants in Environmental Media. The nature and extent of
2 surface and subsurface soils, surface water, groundwater, air, and biota contamination have
3 not yet been adequately characterized for the S Plant Aggregate Area. All recent
4 environmental monitoring data were reviewed and summarized for each media in Section 4.1.
5
6 The most extensive monitoring data available has been for groundwater. Because
7 groundwater will be evaluated in the 200 West Groundwater AAMS, it will not be
8 discussed further here. Surface soil and biota samples have been collected from locations on
9 a regular rectangular grid. However, these sampling locations do not correspond to any of

10 the waste management units, but are intended to characterize the S Plant Aggregate Area as a
11 whole. Air and external radiation samples have been collected at several locations within or
12 adjacent to the S Plant Aggregate Area. These sampling stations are also not located directly
13 on any of the waste management units' and therefore, the sampling results cannot be
14 attributed to any particular unit. Three surfaoo soil zaiplg locations and one high ve
15 air monitoring station surround the 211 S, EX, and SY Tak Fams, and zcrvz to
16 eharaetorizo that groupg of waste managemnt units. The only ether-routine sampling data
17 that correspond directly to waste management units are the external radiation surveys, which
18 are performed on a regular basis. There is little soil or vegetation sampling data available
19 for any of the units.
20
21 4.2.4.2 Historical Association with S Plant A gregate AfeActivities. Radionuclides and

2 chemicals that are known components of S Plant Aggregate Area waste streams are listed in
23 Table 2-10. This list includes chemicals in the process wastes as well as chemicals that were
24 detected at elevated levels in wastewater. Since these waste streams are known to have been
25 disposed of directly to the soil column in some waste management units, it is probable that
26 the chemicals on this list have affected environmental media.
27
28 Based on the-WAD8-dat&-(WHC (1991a), radionuclides that are known to have been
29 disposed of to S Plant A[grgat Aa wsteaag enttnagomont Untiui in
30 the greatest quantities are as follows:
31
32 239Pu
33
34 0 240pa

35
36 * 106Ru
37
38 * 241Am

39
40 * 1CS
41
42 * 58Co
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1 * 9Sr
2
3 4H

4
5 11 IsU
6
7 * 238u.
8
9 Note that a complete radionuclide analysis of the S Plant Aggregate Area waste streams
10 is not available. Thus, it is possible that additional radionuclides were disposed of to S Plant
11 Aggregate Area waste management units that are not included in the waste inventories.
12
13 Nonradioactive chemicals reportedly released into S Plant Aggregate Area WOaste
14 MNijanagement Wnits in large quantities include nitric acid, nitrates, sodium, ammonium
1? nitrate, aluminum nitrate, sodium dichromate, and hexone.
16
17 4.2.4.3 Mobility. Since most wastes at the S Plant Aggregate Area were released directly
18 to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in the
19 subsurface will determine the potential for future exposures. The mobility of the
2,Q contaminants listed in Table 4-2 2- varies widely and depends on site-specific factors as
21 well as the intrinsic properties of the contaminant. i&c"ude 'ite

22 tr 7i g'rhy hiviy,4 Ny nuch of the site-specific
23 information needed to characterize mobility is not available and will need to be obtained
24 during future field investigations. However, it is possible to make general statements about
25 the relative mobility of the candidate contaminants of concern.
26
27 4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other
28 inorganic elements in groundwater depends on the chemical form and charge of the element
29 or molecule, which in turn depends on site-related factors such as the pH, REDOX-f|
30 state, and ionic composition of the groundwater. Cationic species (e.g., Cd2+, PuT
31 generally are retarded in their migration relative to groundwater to a greater extent than
32 anionic species such as nitrate. The presence in groundwater of complexing or chelating
33 agents can increase the mobility of metals by forming neutral or negatively charged
34 compounds.
35
36 The chemical properties of radionuclides are essentially identical to the nonradioactive
37 form of the element; thus, discussions of the chemical properties affecting the transport of
38 contaminants can apply to both radionuclides and nonradioactive chemicals.
39
40 A soil-water distribution coefficient (Kd) can be used to predict mobility of inorganic
41 chemicals in the subsurface. Table 4-2K presents a summary of Kds V@ hat have been
42 developed for many of the inorganic chemicals of concern at the S Plant Aggregate Area.
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1 As discussed above, the pH and ionic strength of the leaching medium has an impact on the
2 absorption of inorganics to soil; thus, the listed Kds yahjejare valid only for a limited range
3 of pH and waste composition. In addition, soil sorption of inorganics is highly dependent on
4 the mineral composition of the soil, the ionic composition of the soil pore water, and other
5 site-specific factors. Thus, a high degree of uncertainty is involved with use of Kds values
6 that have not been verified by experimentation with site soils.
7
8 Serne and Wood (1990) recommended Kd values for use with Hanford waste
9 assessments for a limited number of important radionuclides based on soil column or batch

10 desorption studies, and have proposed conservative average values for a more extensive list
11 of elements based on a review of the literature. An assumed fetardatien- of <1 is
12 recommended for americium, cesium, plutonium, and strontium under acidic conditions.
13
14 Strenge and Peterson (1989) developed default Kd values for a large number of
15 elements for use in the Multimedia Environmental Pollution Assessment System, a
16 computerized waste management unit evaluation system. The Kd values were based on
17 findings in the scientific literature, and include non-site-specific as well as Hanford Site
18 values. Values are provided for nine sets of environmental conditions: three ranges of waste
19 pH and three ranges of soil adsorbent material (sum of percent clay, organic material, and
20 metal hydrous oxides). The values presented in Table 441- are for conditions of neutral
21 waste pH and less than 10% adsorbent material, which is likely to be most representative of

'@2W 2 Hanford Site soils.
23
24 The mobility of inorganic species in soil can be divided roughly into three classes,
25 using site-specific values (Serne and Wood 1990) where available and generic values
26 otherwise: highly mobile (Kd <5), moderately mobile (5 <Rd < 100), and low mobility
27 (Kd> 100). Table 4-2 Ifists the class ranking for each of the inorganic contaminants of
28 concern. ThM ri terstics
29 amconanats wigu be infenced y valenes adi.
30 Spec mbiliht* ~wil d1Zeniedxinfuturesite investigarti ad Il' ades h

32
33 The tendency of organic compounds to adsorb to the organic fraction of soils is
34 indicated by the soil organic matter partition coefficient, K.. Partition coefficients for the
35 organic chemicals of concern at the S Plant Aggregate Area are listed in Table 4-2 2.
36 Chemicals with low K. values are weakly absorbed by soils and will tend to migrate in the
37 subsurface, although their rate of travel will be retarded somewhat relative to the pore water
38 or groundwater flow. Soils at the Hanford Site have very little organic carbon content and
39 thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic
40 matter.
41

0
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1 4.2.4.3.2 Transport to Air. Tlt f m n frm t

3 Transpcrt between seils and air ean eeeur- either- by fugitive dust emissions or volatilization.
4 Chemicals subject to transport via airborne dust dispersion are those that are non-volatile and
5 persistent on the soil surface, including most radionuclides and inorganics, and some organics
6 such as creosote and coal tar.
7
8 Chemicals subject to volatilization are primarily organic compounds; however, some of
9 the radionuclides detected at the site are subject to evaporation and could be lost from
10 shallow soils to the ambient air. The most important species in this category are 14C, 3H,
11 and 29 .
12
13 The tendency of an organic compound to volatilize can be predicted from its Henry's
14 Law Constant, Kh, a measured or calculated parameter with units of atmospheres per cubic
19r meter per mole of chemical. Henry's Law Constants of the organic candidate contaminants
16' of concern are presented in Table 4-22. Compounds with a Kh greater than about 10-3 will
17 be lost rapidly to the atmosphere from surface water and shallow soils. Organic
18 contaminants of concern that fall into this class include chloroform and xylene.
19-
20 4.2.4.4 Persistence. Once released to environmental media, the concentration of a
21 contaminant may decrease because of biological or chemical transformation, radioactive
22 decay, or the intermediate transfer processes discussed above that remove the chemical from
23, the medium (e.g., volatilization to air). Radiological, chemical, and biological decay
24 processes affecting the persistence of the S Plant Aggregate Area contaminants of concern
25' are discussed below.

27 The persistence of radionuclides depends primarily on their half-lives. A comparison
28' of the radiological properties for most radionuclide contaminants of concern for S Plant
29, Aggregate Area is presented in Table 4-2--. The specific activity is the decay rate per
30 unit mass, and is inversely proportional to the half-life of the radionuclide. Half-lives for the
31 radionuclides listed in Table 4-23-34"range from seconds to over one billion years. Also
32 listed are the principal radiation emissions of concern for the radionuclide. Note that
33 radionuclides can emit multiple types of radiation and often undergo several decay steps in
34 quick succession (e.g., beta decay followed by release of one or more gamma rays associated
35 with daughter radionuclides). The daughter products of these decays are often themselves
36 radioactive.
37
38 Decay will occur during transport (e.g., through the vadose zone to the aquifer,
39 through the aquifer) and may lead to significant reductions in levels ultimately produced
40 offsite. For direct exposures (e.g., to surface soils or air), the half-life of the radionuclide
41 has less importance, unless the half-life is so short that the radionuclide undergoes substantial
42 decay between the time of disposal and release to the environment.
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1 Nonradioactive inorganic chemicals detected at the site are generally persistent in the
2 environment, although they may decline in concentration due to transport processes or
3 change their chemical form due to chemical or biological reactions. Nitrate undergoes
4 chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or
5 incorporation into living organisms, depending on the reduction/oxidation environment and
6 microbiological communities present in the medium.
7
8 Biotransformation rates for organics vary widely and are highly dependent on site-
9 specific factors such as soil moisture, reduction/oxidation conditions, and the presence of

10 nutrients and of organisms capable of degrading the compound. Ketones, such as acetone
11 and thyl i k (MBK), are easily degraded by microorganisms in soil and thus
12 would tend not to persist. Volatile aromatics such as xylene are generally intermediate in
13 their biodegradability.
14
15 4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if
16 they are known or suspected to have carcinogenic properties, or if they have adverse non-
17 carcinogenic human health effects. The toxicity characteristics of the chemicals detected at
18 the opergable griat a are summarized below.
19
20 4.2.4.5.1 Radionuclides. All radionuclides are classified by EPA as known human
21 carcinogens based on their property of emitting ionizing radiation and on the evidence
22 provided by epidemiological studies of radiation-induced cancers in humans. Non-
23 carcinogenic health effects associated with radiation exposure include genetic and teratogenic
24 effects; however, these effects generally occur at higher exposure levels than those required
25 to induce cancer. Thus, the carcinogenic effect of radionuclides is the primary identified
26 health concern for these chemicals 'WEPA 98a
27
28 Risks associated with radionuclides differ for various routes of exposure depending on
29 the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are
30 hazardous primarily if the materials are inhaled or ingested, since these particles expend their
31 energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes,
32 which deposit energy over much larger distances, are of concern as both external and internal
33 hazards. A fourth mode of radioactive decay, neutron emission, is generally not of major
34 health concern, since this mode of decay is much less frequent than other decay processes.
35 In addition to the mode of radioactive decay, the degree of hazard from a particular
36 radionuclide depends on the rate at which particles or gamma radiation are released from the
37 material.
38
39 Excess cancer risks for exposure to the primary radionuclide contaminants of concern
40 by inhaling air, drinking water, ingesting soil, and by external irradiation are shown in
41 Table 4-24-). These values represent the increase in probability of cancer to an individual
42 exposed for a lifetime to a radionuclide at a level of 1 pCi/in in air, 1 pCi/L in drinking
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1 water, 1 pCi/g in ingested soil, or to external radiation from soil having a radionuclide
2 content of 1 pCi/g (EPA 1991 Ne
3 un 4 nak r expsde)mulip; by h naaino igsinrtrn tenme fdy

5
6 For those radionuclides without EPA (4994) slope factors, the Hanford Baseline Risk
7 Assessment Methodology (DOE/RL 994-2T p4pg w W Re d

8 Fwu rr~ast ~: t ani,
9 s1rrto use the dose conversion factors developed by the International Commission
10 on Radiological Protection to calculate a risk value. Any Hanford Agite risk assessments will
11 be performed in accordance with the Hanford Baseline Risk Assessment Methodology
12 document (DOE/RL
13 s89a

15
16 The unit risk factors for different radionuclides incorporate factors to account for
,17 distribution of each radionuclide within various body organs, the type of radiation emitted,
18 and the length of time that the nuclide is retained in the organ of interest, and physical half-
19 life.
20
21 Based on the factors listed in Table 4-24-g, the highest risk for continuous exposure to
22 1 pCi/m3 in air is from plutonium, americium and uranium isotopes, which are alpha
23 emitters. Among the radionuclide contaminants of concern for the S Plant Aggregate Area,
244 the highest risks from ingestion of soil at 1 pCi/g are for 2"Pb, 27Ac, UlAm, 243Am, 23 Pu,
25 2"Cm, 1MCs, 1291, 37Np, 2'Pa, 2Ra, 28Ra, 22Th, and the uranium isotopes. The primary
26 gamma-emitters are 214Bi, 6"Co, "Cs, I7Cs (because of its metastable decay product, n7mBa),
27 2Eu, ""Eu, 29Np, and 2 4Pb. It is important to note that this table only presents unit risk
2e9 factors for the listed radionuclides and does not necessarily include potential contributions
29- from daughter products.
30
31 The standard EPA risk assessment methodology assumes that the probability of a
32 carcinogenic effect increases linearly with dose at low dose levels, i.e., there is no threshold
33 for carcinogenic response. The EPA methodology also assumes that the combined effect of
34 exposure to multiple carcinogens is additive without regard to target organ or cancer
35 mechanism. Swv, h add fisd
36 s d
37
38 4.2.4.5.2 Hazardous Chemicals. Carcinogenic and non-carcinogenic health effects
39 associated with chemicals anticipated at the aggregate area are summarized in Table 4-2-.
40
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EPA bas neot dried toiity eritria fer many ef the cheieala suspcted of being
posent or detectd at theo S Plant Aggrgate Area. Mmany of the chemieals tat lack toxicity
eriteoi haveo ngligible tdity er ar ncssay in the s Asstshuman Giet.

RikIfomtonSsemEA 91) AfEAST (Hat fet sesmen ,tllt~ ,mr

Several of the chemicals have known toxic effects but no toxicity criterion is presently
available. In some instances the criteria have been withdrawn by EPA pending review of the
toxicological data and wrnl be reissued at a future date. Chemicals with known toxicity for
which toxicity factors are presently not available include lead, selenium, kerosene and
tributyl phosphate.

4.2.4.6 Bioaccumulation Potential. Contaminanti may be'of concern for exposure if they
have a tendency tg apcumlate in plant or animal tissues at levels higher than those in the
surrounding mediuim (bloaccumulation) or if their'levels increase at higher trophic levels in
the food chain (biomagnification). Contaminants may be bioaccumulated because of
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by
passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty
tissues).

WHC/SPLANT/9-12-92/03152A
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0 400 800
| '|l |

1600 meters
'

Figure 4-1. Gamma Isoradiation Contour
Map of the 200 West Area

(Reiman and Dahlstrom 1988).
4F-1

Zone A = <700 ct/s Zone E = 22,000 to 70,000 ct/s
Zone B = 700 to 2,200 ct/s Zone F = 70,000 to 220,000 ct/s
Zone C = 2,200 to 7,000 ct/s Zone G = 220,000 to 700,000 ct/s
Zone D = 7,000 to 22,000 ct/s Zone H = 700,000 to 2,200,000 ct/s
4 = S Plant Building Complex
5 = 241 - S, - SX, and - ST Tank Farms
6 = 216 - S - 10 D Ditch
7 = 216 - S - 17 P Pond
8 = 216 - S - 16 P Pond
Other numbers refer to sites outside the S Plant Aggregate Area.
S Plant Aggregate Area is outlined in red.
The results are displayed as relative levels of man-made radionuclide activity.
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SOURCES DISPOSAL WASTE SITES RELEASE MECHANISMS AFFECTED MEDIA EXPOSURE ROUTES RECEPTORS

I-

Out of aggregate Teand U Volatilization

stutueSurface 0Inhalation
Ponds water flow

wasveer boxtsank Fluvial deposition water Ingestion

Biological
uptake

Valvepts - '- - - Leaks-
-... Direct

Laboary -' contact

Retention 0eag
Hexone, co'd basmn - -m-

swrap, scber ad Resuspension
orai wast (Wind and

snowmelt runoff)

slam clang ON Buriall.

wate r, and Leaching

Ruptured well

- Emissions/off Vaose zone Perched
srns - gasing moisture f groundwater round water

Discharge

Tank farm
cornd+nsate and Vds o

coo'ing water -oi qie

storage areas - i

U )-Spillage urae Direct
-S radiation
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Contaminate g nwee

Figure 4-3. Conceptual Model of
the S Plant Aggregate Area.
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DOE/RL-91-60
Draft B

Prevailing Wind Direction

Jill
Hanford
Formation

Point o Release

---

Early 'Palouse.
Soil

T . T T T T T T T T T T T T T Plio-Pleistocene
T T T Unit (caliche)

Ringold Formation
Unit E

Contaminant Plume
.. 

Co

Direction of Groundwater Movement

Total Activity/Concentration
* Highest

El Lowest

1 Some contaminants may volatilize and enter the atmosphere after
release.

Wind may move contaminants laterally at the surface. For a surface
release, this may occur immediately. For subsurface releases,
contaminants must first be moved to the surface by biological activity.

The majority of contaminants are held in the vadose zone soils
immediately beneath the point of release. The highest total activities will
be immediately beneath the point of release and less mobile
contaminants such as TRUs should be restricted to this area.

Thin discontinuous aquitards may cause small perched water zones.
Some lateral migration of contaminants may occur above such a zone,
particularly if it occurs close to the point of release.

The majority of liquid travels downward through the vadose zone
carrying some more mobile contaminants such as fission products.
Contaminants may be locally concentrated in fine-grained horizons,
though at much lower concentrations than occur immediately beneath
the point of release.

The caliche layer is the most significant physical and chemical barrier to
vertical contaminant migration in the vadose zone. Perched water
zones are most likely to occur above the caliche layer and significant
lateral migration of waste water may occur.

Perched water eventually percolates through the caliche layer or passes
through gaps in the caliche and reaches the groundwater. Some of the
most mobile contaminants (tritium, cyanide, iodine, nitrates, nitrites,
fluoride) reach the groundwater and may form contaminant plumes.

Waste water from adjacent active waste management units may
remobilize contaminants in the underlying vadose zone.

= 1 Fine-grained interbeds

Figure 4-4. Physical Conceptual Model of
Contaminant Distribution.
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 1 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 )in Water Biota Zone Remarks

Plants Buildins, and Strae Areas

291-S Fan and Filter Building - -- - -

241-SX-401 Building - - ---

241-SX-402 Building - --

242-S Evaporator -- -- -

_____ _______ Tanks and Vantts ____ _ _ __ _ _ _ _ _ _ _

241-S-101 Single-Shell Tank - - - - - No reported release

241-S-102 Single-Shell Tank - S - - S No reported release

241-S-103 Single-Shell Tank - S -- - S No reported release

241-S-104 Single-Shell Tank - S -- - S No reported release

241-S-105 Single-Shell Tank - S - - S No reported release

241-S-106 Single-Shell Tank - - - - - No reported release

241-S-107 Single-Shell Tank - - - - - No reported release

241-S-108 Single-Shell Tank - - - - - No reported release

241-S-109 Single-Shell Tank - -- - - -- No reported release

241-S-110 Single-Shell Tank - S - - S No reported release

241-S-ill Single-Shell Tank - - - - - No reported release

241-S-112 Single-Shell Tank - - - - - No reported release

241-SX-101 Single-Shell Tank - S - - S No reported release

241-SX-102 Single-Shell Tank - S -- - S No reported release

241-SX-103 Single-Shell Tank - S - - S No reported release

241-SX-104 Single-Shell Tank - S - - S No reported release

241 -SX-105 Single-Shell Tank - - -- - - No reported release

241-SX-106 Single-Shell Tank -- - -- - - No reported release

241-SX-107 Single-Shell Tank - S - - S No reported release

WHC(SPLANT)\9-12-92\03152T
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 2 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks

241-SX-108 Single-Shell Tank - S - - S No reported release

241-SX-109 Single-Shell Tank - S - - S No reported release

241-SX-110 Single-Shell Tank - S - - S No reported release

241-SX-l II Single-Shell Tank - S - - S No reported release

241-SX-112 Single-Shell Tank - S - - S No reported release

241-SX-113 Single-Shell Tank - S - - S No reported release

241-SX-1 14 Single-Shell Tank - S - - S No reported release

241-SX-115 Single-Shell Tank - S - - S No reported release

241-SY-101 Double-Shell Tank - - - - -- No reported release

241-SY-102 Double-Shell Tank - - - - - No reported release

241-SY-103 Double-Shell Tank - - - - - No reported release

240-S-302 Catch Tank - S -- - S Approximately 2,2701 L, consisting mainly of
rainwater, were released between June 1986
and January 1986

241-S-302A Catch Tank - S - - S No reported release

241-S-302B Catch Tank - - - - - No reported release

241-SX-302 Catch Tank - - - - - No reported release

244-S Receiver Tank - - - - - No reported release

______________ _____ ~Cribs anid fiiix" _ _ _ _ _ _ _ _ _

216-S-1 & 2 Crib - S - K S Also described by UPR-200-W-36

216-S-5 Crib - - - - S No reported release

216-S4 Crib - S - - S No Sported release

216-S-7 Crib - - - - S No reported release

216-S-9 Crib - S - - S No reported release

216-S-13 Crib - S - -- S No reported release

WHC(SPLANI)\9-12-92\03152T
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 3 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 rn) Water Biota Zone Remarks

216-S-20 Crib - S - - S 'No reprted release

216-S-22 Crib - - - - S No reported release

216-S-23 Crib - S - - S No reported release

216-S-25 Crib - - - S S No reported release

216-S-26 Crib - - - - S No reported release

216-S-3 French Drain - S - S No reported release

-_ - Ponds, Ditches. and Trendie
216-S-lOP Pond - - - - S
216-S-11 Pond - - - - S
216-S-15 Pond - S - - S

216-S-16P Pond - - - - S Associated with UPR-200-W-47,-124, and -59

216-S-17 Pond - S - K S

216-S-19 Pond - S S - S

216-S-8 Trench S K -- - S

216-S-12 Trench - - - - S Also described by UPR-200-W-30

216-S-14 Trench - - - - S

216-S-18 Trench -- - -- --

216-S-10D Ditch - - S S S

216-S-16D Ditch - - - - S
216-U-9 Ditch - - - - S Associated with UPR-200-W-139

Septic Tani and Associated Dian Melds

2607-WZ Septic Tank - - -- -- - No reported contaminants

2607-W6 Septic Tank - - - - - No reported contaminants

Sanitary Crib - - - - - No reported contaminants

WHC(SPLANT)\9-12-92\03152T
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 4 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks

Transfer Facilities. Diersion Boxes. and Pinelines

241-S-151 Diversion Box - - -- - - Associated with UPR-200-W-20 and -51

240-S-151 Diversion Box - S - - -- No reported release

240-S-152 Diversion Box - - - - - No reported release

241-S-152 Diversion Box - - - - - No reported release

241-SX-151 Diversion Box - - - - - No reported release

241-SX-152 Diversion Box - - - - - No reported release

241-SX-A Valve Pit - - - - - No reported release

241-SX-B Valve Pit - - - - -- No reported release

241-SY-A Diversion Box - - - - - No reported release

241-SY-B Diversion Box - - - - - No reported release

216-S-172 Control Structure - - - - - No reported release

2904-S-160 Control Structure - - - - - No reported release

2904-S-170 Control Structure - - - - - No reported release

2904-S-171 Control Structure - - - - - No reported release

241-S-A Valve Pit - - - - - No reported release

241-S-B Valve Pit - - - - - No reported release

241-S-C Valve Pit - -- - - - No reported release

241-S-D Valve Pit - - - - - No reported release

-__ __ _Basins - -

207-S Retention Basin K -S

207-SL Retention Basin S - | - S

-Burial Sites

218-W-7 Burial Ground - K - I - I S

218-W-9 Burial Ground - K - I -- I S

WHC(SPLANT)\9-12-92\03152T
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 5 of 6

Surfa Surface Vadose
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Reruarks

___________________ _____ _______Unplianne Releases _ ________________

UN-200-W-10 - K.R? -- - -

UN-200-W-30 - - -- -- --

UN-200-W-32 - SR - - --

UN-200-W-34 - S - -- S
UN-200-W-35 - SR - - -

UN-200-W-41 - S -- - S

UN-200-W-42 - S - -- S

UN-200-W-43 - S - - S
UN-200-W-49 -- S - -- S
UN-200-W-50 -- S - -- S

UN-200-W-52 -S - - -

UN-200-W-56 - S - - S

UN-200-W-61 - SR - - -

UN-200-W-69 - S - - S
UN-200-W-80 - K -- - S
UN-200-W-81 - S - - S
UN-200-W-82 - S - - S
UN-200-W-83 - S -- - S
UN-200-W-108 -- S - - S
UN-200-W-109 - K S- - S
UN-200-W-114 - K - -- S
UN-200-W-116 - K -- -- -

UN-200-W-123 - SR? - - S

UN-200-W-127 -- S,R? - -- S
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 6 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks

UN-216-W-25 - - - - -

UN-216-W-30 - - - - -

UPR-200-W-15 -- S - -

UPR-200-W-20 - S -

UPR-200-W-36 - S - S
UPR-200-W-47 SR?- -

UPR-200-W-51 - ,R?-

UPR-200-W-59 - - -

UPR-200-W-95 - - - -S.R?

UPR-200-W-96 - K - - S

UPR-200-W-124 - S - - S

UPR-200-W-139 - SR?- - S

UPR-200-W-140 - S - - S

UPR-200-W-141 - S - - S
UPR-200-W-142 - S - - S
UPR-200-W-143 - S -- - S
UPR-200-W-144 - S - - S
UPR-200-W-145 - S -- - S

UPR-200-W-146 - S -- - S
Notes:
S Suspected contamination, primarily based on WHC (1991a) and other waste inventory data.
K Known contamination based on chemical analytical data, WHC (1991a), or other sources.
R Complete remediation reported.
R? Remediation attempted, effectiveness not documented.
Dashes indicate no contamination is known or suspected.
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for

S Plant Aggregate Area.

I Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks

-__ -_ Plants Buildinigsand Storage Areas -

291-S Fan and Filter Building - - -- --

241-SX-401 Building - - -- -- -

241-SX-402 Building - -- -- -

242-S Evaporator - - - -- - - __________________

- -g:;- - -Tanks afd Vaults
241-S-101 Single-Shell Tank - - - - - No reported release

241-S-102 Single-Shell Tank - - - - S No reported release

241-S-103 Single-Shell Tank - - - -- -- No reported release

241-S-104 Single-Shell Tank - -- - - S No reported release

241-S-105 Sinele-Shell Tank -- - - -- S No revorted release

241-S-106 Single-Shell Tank - - - - S No revorted release

241-S-107 Single-Shell Tank - - - - S No reverted release

241-S-108 Single-Shell Tank - - - -- - No reported release

241-S-109 Single-Shell Tank - - - - - No retorted release

241-S-110 Single-ShellT - - - - S No reported release

241-S-111 Single-Shell Tank - -- - - - No reoorted release

241-S-112 Single-Shell Tank - - -- - -- No reported release

241-SX-101 Single-Shell Tank - - - - L No reorted release

241-SX-102 Single-Shell Tank - - - - S No reported release

241-SX-103 Single-Shell Tank - - - - _ No reported release

241-SX-104 Single-Shell Tank - - - - S No revorted release

241-SX-105 Single-Shell Tank - - - - - No reorted release

241-SX-106 Single-Shell Tank - - -- - - No reported release

241-SX-107 Single-Shell Tank - - - - S No reported release

WHC(SPLANT)\9-12-92\03152T
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for
S Plant Aggregate Area. Page 2 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 M) Water Biota Zone Remarks

241-SX-108 Single-Shell Tank - -- - - S No reported release

241-SX-109 Sinole-Shell Tank - - - -- rted release

241-SX-1 10 Single-Shell Tank - - - - S No retorted release

241-SX-111 Single-Shell Tank - - -- -No erted e

241-SX-112 Sinele-Shell Tank - - - - j No revorted release

241-SX-1 13 Single-Shell Tank -S No Erted release

241-SX-114 Single-Shell Tank - - - - j No reported release

241-SX-115 Single-Shell Tank - - -- - j No reported release

241-SY-101 Double-Shell Tank - - -- - -- No reported release

241-SY-102 Double-Shell Tank - - - - - No reported release

241-SY-103 Double-Shell Tank - - - -- - No retorted release

240-S-302 Catch Tank - - -- - S Approximately 2,270 L, consisting mainly of
rainwater, were released between June 1986 and
January 1986

241-S-302A Catch Tank - - - - S No reorted release

241-S-302B Catch Tank - - - - - No retorted release

241-SX-302 Catch Tank - - - - - No retorted release

244-S Receiver Tank -- - - - No renorted release

216-S-1 & 2 Crib - - - - S Also described by UPR-200-W-36

216-S-5 Crib - - - - . No reorted release

216-S-6 Crib - - - - L No reported release

216-S-7 Crib - - - - j No reorited release

216-S-9 Crib - - - -- S No reported release

216-S-13 Cri1 - - -S - No retorted release

216-S-20 Crib -- - -- - S No reported release
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Table 4-2. Summary of Chemical Contamination in
S Plant Aggregate Area.

Various Affected Media for

Surface Surface VadoseSource Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks
216-S-22 Crib - - - - * Norenortedrelease
216-S-23 Crib -- - - S No retorted release
216-S-25 Crib -- - - - j No retorted release
216-S-26 Crib - - - - I No rrted release
216-S-3 French Drain - - - - S No retorted release

- - i di n c i mnlecs
216-S-IOP Pond S
216-S-1I Pond -

216-S-15 Pond -R

216-S-16P Pond -- - -Associated with UPR-20D-W-47. -124. and -59
216-S-17 Pond -

216-S-19 Pond - -

216-S-8 Trench - - S
216-S-12 Trench S ALs" eserbed by UPR-200-W-0
216-S-14 Trendh

216-S-18 Trench - -

216-S-Ion Ditch - I
216-S-16D Ditch - I
216-U-9 Ditch -- - - Associated with UPR-200-W-139

2607-WZ Septic Tank - -- -- - - No reported contaminants
2607-W6 Sentic Tank - - - [ - No renorted contaminants
Sanitary Crib --- No reported release

Transfei Faciities. tlb ion boxes, g.d Pipelnes-

241-.-151 Diversion Box - - -- - - Associated with UPR-200-W-20 and -51
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Table 4-2. Summary of Chemical Contamination in
S Plant Aggregate Area.

Various Affected Media for
Page 4 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 M) Water Biota Zone Remarks

240-S-151 Diversion Box - - - - - No reported release
240-S-152 Diversion Box - - - -- -rel

241-SX-151 Diversion Box - - - - - No reported release

241-SX-152 Diversion Box - - - - -re ed release

241-SX-A Valve - - - - Noreorted release
241-SX-B Valve Pit - -- - -E rted e

241-SY-A Diversion - -- - - - No reported release

241-SY-B Diversion Box - - - - - No reported release

216-S-172 Diversion Box- - - - - No retorted release

2904-S-160 Control Structure - - - - - No reported release

2904-S-170 - - - - -- No reported release
2904-S-171 Control Structure - - - - - No reorted release

41-- Valve Pit- - - - Noreorted release
241-S-B Valve Pit - - - - - No reported release

41-S-C Valve Pit- - No renorted release
241-S-D Valve Pit - - - - - No reported release

207-S Retention Basin -- - -

207-SL Retention Basin - -

218-W-7 Burial Ground - --

218-W-9 Bnrial Ground - - -- - | --

U nplanned Ilke
UN-200-W-10 - - - -

UN-200-W-30 - - -
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for
S Plant Aggregate Area. Page 5 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks

UN-200-W-32 --_ - -- --

UN-200-W-34 -- -- -

UN-200-W-35 - - - -- --

UN-200-W-41 - -- - - -

UN-200-W-42 - - - -- -

UN-200-W-43 - -- - --

UN-200-W-49 - - -

UN-200-W-50 - - - - -

UN-200-W-52 - -- - - -

UN-200-W-6 - - - ------

UN-200-W-61 -- -- - - -

UN-200-W-69 - - -

UN-200-W-80 - S - - -

UN-200-W-81 - - -

UN-200-W-82 -S -- _ -

UN-200-W-83 - - - - -

UN-200-W-108 - - - - -

UN-200-W-109 - - - -

UN-200-W-i4 --

-UN-700-W-1 16----

UN-200-W-123 -- - - - -

-UN-700O-W-17--

UN-216-W-25 - - -- -

UN-216-W-30 - -- -

UPR-200-W-15 - - - - -
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CD

g

w'o-A

WHC(SPLANT)\9-12-92\03152T



0

Table 4-2.

;

Summary of Chemical Contamination in
S Plant Aggregate Area.

Various Affected Media for
Page 6 of 6

Surface Surface Vadose
Source Waste Management Unit Air Soil (0-1 M) Water Biota Zone Remarks

UPR-200-W-20 -- - -- - -

UPR-200-W-36 - - -- -

UPR-200-W-47 - -- - -- -

UPR-200-W-51 - - - - -

UPR-200-W-59 - - - - -

UPR-200-W-95 - - -- - -

UPR-200-W-96 - - - - -

UPR-200-W-124 - - - - -- -

UPR-200-W-139 - - -- 0
UPR-200-W-140 - v- -

UPR-200-W-141 - - -

UPR-200-W-142 - s- -S

UPR-200-W-143 - S- - S

UPR-200-W-144 --- --

UPR-200-W-145 - S - -- S
UPR-200-W-146 -- - - _

Notes:
S Suspected contamination, primarily based on WHC (1991a) and other waste in inventory data.
K Known contamination based on chemical and analytical data, WHC (1991a), or other sources.
Dashes indicate no contamination is known or suspected.

WHC(SPLANT)\9-12-92\03 152T

to
-4,



-, I - -. ; 7 ~

Table 4-3. Types of Data Available for Each Waste Management Unit. Page 1 of 6

Surface External Waste Soil,
Radiological Radiation or Sediment Biota Borehole

Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics

Tanks and Vaults:_______________ _____

241-S Fan and Filter Building - - -

241-SX-401 Building - - - - -

241-SX-402 Building -- -- - -

242-S Evaporator -- -- -- - -

241-S-101 Single-Shell Tank R,C R - - - R

241-S-102 Single-Shell Tank R. C R - - - R

241-S-103 Single-Shell Tank RC R - - - R

241-S-104 Single-Shell Tank R,C R -- - - R

241-S-105 Single-Shell Tank RC R - - - R

241-S-106 Single-Shell Tank RC R - - - R

241-S-107 Single-Shell Tank RC R - R

241-S-108 Single-Shell Tank RC R - - - R

241-S-109 Single-Shell Tank RC R - - - R

241-S-110 Single-Shell Tank RC R - - -- R

241-S-111 Single-Shell Tank RC R - - -- R

241-S- 12 Single-Shell Tank R,C R - - - R

241-SX-101 Single-Shell Tank R,C R - - - R

241-SX-102 Single-Shell Tank RC R - - - R

241-SX-103 Sinle-Shell Tank RC R - - - R

241-SX-104 Signile-Shell Tank R,C R - - -- R

241-SX-105 Single-Shell Tank RC R - - -- R

241-SX-106 Single-Shell Tank RC R - - - R

241-SX-107 Single-Shell Tank R.C R - - - R

WHC(SPLANT)\9-12-92\O3152T
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 2 of 6

Surface External Waste Soil,
Radiological Radiation or Sediment Biota Borehole

Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics

241-SX-108 Single-Shell Tank RC R - - - R

241-SX-109 Single-Shell Tank RC R - - - R

241-SX-1 10 Single-Shell Tank RC R - - - R

241-SX-111 Single-Shell Tank RC R R- - - R

241-SX-112 Single-Shell Tank RC R - - R

241-SX-1 13 Single-Shell Tank RC R - - - R

241-SX-1 14 Single-Shell Tank RC R - - R

241-SX-1 15 Single-Shell Tank RC R - - R

241-SY-101 Single-Shell Tank RC-- -

241-SY-102 Single-Shell Tank RC- -

241-SY-103 Single-Shell Tank RC-- -- - -

240-S-302 Catch Tank RC,- - - -

241-S-302A Catch Tank RC- - - -

241-S-302B Catch Tank RC - - -

241-SX-302 Catch Tank R,- -- - -C

244-S Receiver Tank -I- - - - -

_______Cribs and Drain < ________ ____

216-S-1 & 2 Crib RR - - R R

216-S-5 Crib R,C R - - - R

216-S-6 Crib RC R - - - R

216-S-7 Crib R,R - - - R

216-S-9 Crib RC R - - - R

216-S-13 Crib RR - - - R

216-S-20 Crib R -- - -- R

WHC(SPLANT)\9-12-92\03152T
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 3 of 6

Surface External Waste Soil
Radiological Radiation or Sediment Biota Borehole

Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics

216-S-22 Crib RC R -- R

216-S-23 Crib RC R -- - - R

216-S-25 Crib RC R - -- - R

216-S-26 Crib RC R

216-S-3 French Drain RCR -R- -

-Ponds, itches knd Trenches - _

216-S-10P Pond - - - - R

216-S-11 Pond R R - - - R

216-S-15 Pond C R -- - - -

216-S-16P Pond R R - - - -R

216-S-17 Pond RC- - - R

216-S-19 Pond R - -- R - -I

216-S-8 Trench RC - - - R

216-S-12 Trench C - - .- -

216-S-14 Trench - - - R -

216-S-18 Trench - - -- R -

216-S-10D Ditch R - - R R R

216-S-160 Ditch C - - - -

216-U-9-Ditch - -- - - -

Septic Tanks and Associated Drain Fields

2607-WZ Septic Tank -- - -

2607-W6 Septic Tank -- - - -

Sanitary Crib - --

WHC(SPLANT)\9-12-92\03152T
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 4 of 6

Surface External Waste Soil,
Radiological Radiation or Sediment Biota Borehole

Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics

Transfer Facilities Diversio Boxes, and PipeIines -

241-S-151 Diversion Box - - - -

240-S-151 Diversion Box - - -- -- --

240-S-152 Diversion Box - -- -- -- -

241-S-152 Diversion Box

241-SX-151 Diversion Box

241-SX-152 Diversion Box -

241-SX-A Valve Pit - -

241-SX-B Valve Pit - - - -

241-SY-A Diversion Box - - -

241-SY-B Diversion Box - - -

216-S-172 Control Structure - R -

2904-S-160 Control Structure - R - - - -

2904-S-170 Control Structure - R - - -

2904-S-171 Control Structure - R - - -

241-S-A Valve Pit - - - - -

241-S-B Valve Pit - --

241-S-C Valve Pit - - - --

241-S-D Valve Pit - - - - -

207-S Retention Basin - R - -

207-SL Retention Basin - R - RC - -

Burial Sites

217-W-7 Burial Ground R R --

WHC(SPLANT)\9-12-92\03152T
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 5 of 6

Surface External Waste, Soil,
Radiological Radiation or Sedimeni Biota Borehole

Waste Management Unit or Unplanned Release Inventory Survey Monitoring Samuling Sampling Geophysics

218-W-9 Burial Ground R -- -

- -_ _ __Unanned Releases

UN-200-W-10 -- - - -- --

UN-200-W-30 - - - -

UN-200-W-32 -- - - -

UN-200-W-34 -- - -

UN-200-W-35 -- -- -- - -

UN-200-W-41-----

UN-200-W-42----

UN-200-W-43-------

UN-200-W-49 - - - -

UN-200-W-50 -- - - - -

UN-200-W-52 - - - -

UN-200-W-56 - - - -

UN-200-W-61 - - -

UN-200-W-69 --

UN-200-W-80 - -- - -

UN-200-W-81-----

UN-200-W-82 --

-UN-200-W-83-----

UN-200-W-108 - R - - - --

-Un-200-W-109 -- R

UN-200-W-l 14 - R - - - -

UN-200-W-116 - R -- -

WHC(SPLANT)\9-12-92\03152T
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 6 of 6

Surface External Waste Soil
Radiological Radiation or Sediment Biota Borehole

Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics

UN-200-W-123 -- -- -

UN-200-W-127 -- -- -

UN-216-W-25 -- - -

UN-216-W-30

UPR-200-W-15 -- - -

UPR-200-W-15 -

UPR-200-W-20 - -- -- ..- -

UPR-200-W-36 -- -- -

UPR-200-W-47 -- - --

UPR-200-W-51 - --

UPR-200-W-59 - -- -

UPR-200-W-95 - --

UPR-200-W-96 - R - -

UPR-200-W-124 -- -- .... --

UPR-200-W-139 -- -

UPR-200-W-140 -

UPR-200-W-141 -

UPR-200-W-142 - - --

UPR-200-W-143

UPR-200-W-144

UPR-200-W-145 -- - --

UPR-200-W-146 - - -..

Notes:
C = Chemical-related data
R = Radionuclide-related data
Dashes indicate types of data not available.
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Tnble 4-4t Summry nf Air Mnnitnrnc 1Tcit nlr 3

Sampline Location
Radionuclide N956 N963

Sr-90 8.37E-04 8.13E-04
Cs-137 8.64E-04 2.OOE-04

Pu-239 9.55E-06 1.36E-05
U (Total) 7.15E-05 9.83E-05
Note: All values are averages for each year with a detection from 1985 to 1989.

WHC(SPLAN'I)\9-11-92\03152T 4T-4
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units. Page 1 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min j nwremh Survey Date Type

Plants, Buildings and Storage Areas

291-S Stack Complex NA J NA NA -

Tanks and Vaults

241-S-101 Single-Shell Tank NA NA NA -

241-S-102 Single-Shell Tank NA NA NA -

241-S-103 Single-Shell Tank NA NA NA -

241-S-104 Single-Shell Tank NA NA NA ---

241-S-105 Single-Shell Tank NA NA NA -

241-S-106 Single-Shell Tank NA NA NA - -

241-S-107 Single-Shell Tank NA NA NA - -

241-S-108 Single-Shell Tank NA NA NA - -

241-S-109 Single-Shell Tank NA NA NA - -

241-S-110 Single-Shell Tank NA NA NA - -

241-S-111 Single-Shell Tank NA NA NA - -

241-S-112 Single-Shell Tank NA NA NA -

241-SX-101 Single-Shell Tank NA NA NA - -

241-SX-102 Single-Shell Tank NA NA NA - -

241-SX-103 Single-Shell Tank NA NA NA - -

WHC(SPLANT)19-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units. Page 2 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type

241-SX-104 Single-Shell Tank NA NA NA - -

241-SX-105 Single-Shell Tank NA NA NA - -

241-SX-106 Single-Shell Tank NA NA NA - -

241-SX-107 Single-Shell Tank NA NA NA - -

241-SX-108 Single-Shell Tank NA NA NA - -

241-SX-109 Single-Shell Tank NA NA NA -

241-SX-110 Single-Shell Tank NA NA NA - -

241-SX-112 Single-Shell Tank NA NA NA - -

241-SX-113 Single-Shell Tank NA NA NA - -

241-SX-114 Single-Shell Tank NA NA NA - -

241-SX-115 Single-Shell Tank NA NA NA - -

241-SY-101 Double-Shell Tank NA NA NA -

241-SY-102 Double-Shell Tank NA NA NA -

241-SY-103 Double-Shell Tank NA NA NA

240-S-302 Catch Tank NA NA NA

241-S-302A Catch Tank NA NA NA

241-S-302B Catch Tank NA NA NA - -

241-SX-302 Catch Tank NA NA NA - -

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units.

0

Page 3 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type

244-S Receiver Tank NA NA NA - -

Cribs and Drains

216-S-1&2 Cribs - 150,000 - Aug-90 (
216-S-3 French Drain NC NC NC Aug-91 -

216-S-5 Crib NC NC NC Aug-91 -

216-S-6 Crib NC NC NC Aug-91 -

216-S-7 Crib NC NC NC Aug-91 --

216-S-9 Crib NC NC NC Aug-91 -

216-S-13 Crib NC 4,000 NC Dec-91 w

216-S-20 Crib NC NC NC Aug-91

216-S-22 Crib NC NC NC Aug-91 -

216-S-23 Crib NC NC NC Aug-91 --

216-S-25 Crib NC NC NC Sep-91 -

216-S-26 Crib NC NC NC Dec-91 -

- - - __ Ponds, Ditches, and Trenches

216-S-10P Pond NC NC NC Jul-91 -

216-S-11 Pond NC NC NC Jan-92 -

216-S-15 Pond NC 20,000 NC Aug-91 (

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the S
Waste Managment Units.

Plant Aggregate Area
Page 4 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type

216-S-16P Pond NC NC NC Feb-91 --

216-S-17 Pond 1,000 NC NC Jul-90 Unknown

216-S-19 Pond NC NC NC Oct-91 --

216-S-lOD Ditch NC NC NC Jan-92 --

216-S-16D Ditch NC NC NC Sep-84 --

216-U-9 Ditch NA NA NA -

216-S-8 Trench - - 2.6 Aug-90 Unknown

216-3-12 Trench NC NC NC Aug-91 -

216-S-14 Trench NC NC NC Feb-71 -

216-S-18 Trench NC NC NC Oct-72 -

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank and Tile NA NA NA -- -

Field

2607-WZ Septic Tank (2) and NA NA NA -

Drain Field

-- Sanitary Crib NA NA NA - -

Transfer Facilities and Pipelines -

216-S-172 Control Structure - - 25_'Unknown Unknown

2904-S-160 Control Structure 5,000 -- - Unknown f,'

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the
Waste Managment Units.

S Plant Aggregate Area
Page 5 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type

2904-S-170 Control Structure <200 -< < Unknown 0,5

2904-S-171 Control Structure 100 - 20 Unknown 0,6

240-2-151 Diversion Box NA NA NA - --

240-S-152 Diversion Box NA NA NA -

241-S-151 Diversion Box NA NA NA - --

241-S-152 Diversion Box NA NA NA -

241-SX-151 Diversion Box NA NA NA - -

241-SX-152 Diversion Box NA NA NA --

241-S-A Valve Pit NA NA NA - -

352-S-B Valve Pit NA NA NA - -

241-S-C Valve Pit NA NA NA - -

241-S-D Valve Pit NA NA NA - --

241-SX-A Valve Pit NA NA NA - -

241-SX-B Valve Pit NA NA NA - -

241-SY-A Valve Pit NA NA NA -- -

241-SY-B Valve Pit NA NA NA - -

207-S Retention Basin - 60,000 - Jul-90 Unknown

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the S
Waste Managment Units.

Plant Aggregate Area
Page 6 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min wrem/h Survey Date Type

207-SL Retention Basin NC NC NC Jul-90 --

- -_ _ Burial Sites

218-W-7 Burial Ground - - 3.5' Jul-90 Unknown

218-W-9 Burial Ground - 25,000 - Jul-90 Unknown

Unplanned Releases

UN-200-W-10 Unplanned Release NA NA NA - -

UN-200-W-30 Unplanned Release NA NA NA - -

UN-200-W-32 Unplanned Release - 30,000 - 1991

UN-200-W-34 Unplanned Release NA NA NA -

UN-200-W-35 Unplanned Release NA NA NA --

UN-200-W-41 Unplanned Release NA NA NA - -

UN-200-W-42 Unplanned Release NA NA NA - -

UN-200-W-43 Unplanned Release NA NA NA - -

UN-200-W-49 Unplanned Release NA NA NA - -

UN-200-W-50 Unplanned Release NA NA NA - --

UN-200-W-52 Unplanned Release NA NA NA --

UN-200-W-56 Unplanned Release NA NA NA --

UN-200-W-61 Unplanned Release NA NA NA -- -

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the S
Waste Managment Units.

Plant Aggregate Area
Page 7 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type

UN-200-W-69 Unplanned Release NA NA NA - -

UN-200-W-80 Unplanned Release 60,000 -- - Unknown Unknown

UN-200-W-81 Unplanned Release NA NA NA - -

UN-200-W-82 Unplanned Release NA NA NA - -

UN-200-W-83 Unplanned Release NA NA NA - -

UN-200-W-108 Unplanned Release NC NC NC Oct-90 -

UN-200-W-109 Unplanned Release 6,000 - - - Oct-90 Unknown

UN-200-W-1 14 Unplanned Release 450 - - Oct-90 Unknown

UN-200-W-116 Unplanned Release 200 - - Oct-90 Unknown

UN-200-W-123 Unplanned Release NA NA NA - -

UN-200-W-127 Unplanned Release NA NA NA -- -

UN-216-W-25 Radiation Emissions 40,000 - 1991

UN-216-W-30 Unplanned Release NA NA NA --

UPR-200-W-13 Unplanned Release NA NA NA -

UPR-200-W-15 Unplanned Release NA NA NA - -

UPR-200-W-20 Unplanned Release NA NA NA --

UPR-200-W-36 Unplanned Release NA NA NA -

UPR-200-W-47 Unplanned Release NA NA NA -

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units. Page 8 of 8

Waste Management Radiation Radiation
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type

UPR-200-W-51 Unplanned Release NA NA NA - --

UPR-200-W-57 Unplanned Release NA NA NA - --

UPR-200-W-59 Unplanned Release NA NA NA - -

UPR-200-W-87 Unplanned Release NA NA NA - -

UPR-200-W-95 Unplanned Release NA NA NA -

UPR-200-W-96 Unplanned Release 3,000 - - Oct-90 Unknown

UPR-200-W-124 Unplanned Release - - - -

UPR-200-W-139 Unplanned Release - -- - -

UPR-200-W-140 Unplanned Release - --

UPR-200-W-141 Unplanned Release - --

UPR-200-W-142 Unplanned Release NA NA NA -

UPR-200-W-143 Unplanned Release NA NA NA - -

UPR-200-W-144 Unplanned Release NA NA NA -

UPR-200-W-145 Unplanned Release NA NA NA -

UPR-200-W-146 Unplanned Release NA NA NA - -

NA = No data available
NC = No contamination detected

= It was assumed that 1 mR/h was equivalent to 1 mrem/h

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-6. Results of External Radiation Monitoring, 1985 through 1989: TLDs (mrem/vr).
Location 1985 1986 1987 1988 1989 Avers.

2W28: 241-SX Tank Farm E
Max 86 105 130 134 136
Min 73 72 84 102 76
Total 79 83 101 111 116 98

2W29: NE Corner S Plant Aggregate Area
Max 81 95 120 123 -
Min 64 70 79 94 -
Total 73 79 100 104 - 89

2W30: 200-W SE
Max 78 100 112 114 -
Min 59 66 78 90 -

Total 68 78 95 98 - 85 e
2W31: 200-W SW 0

Max 72 95 99 108 -
Min 62 65 70 83 -
Total 68 73 83 94 - 80

2W32: 200-W S
Max 74 95 97 114 -
Min 61 64 71 90 -
Total 66 75 83 98 - 81

2W33: 207-S Retention Basin SE
Max 80 106 101 125 -
Min 66 52 81 86 --

Total 74 80 88 103 - 86
2W34: REDOX ESE

Max 75 93 100 107 -
Min 58 65 73 84 -
Total 66 74 84 92 - 79

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
Dashes indicate data are not available.

WHC(SPLANT)\9-12-92\03152T
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Table 4-7. Results of External Radiation Monitoring, 1990 and 1991: TLDs (mrem/yr).

Location 1990 1991 Average Total

210: E-122 Baseline
Site

Max 164 168

Min 100 110

Total 125 138 132

213: 216-S-19 Pond

Max 108 119

Min 92 71

Total 97 91 94

Source: Schmidt et al. 1992

WHC(SPLANT)\9-11-92\03152T 4T-7
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Table 4-8. Summary of Grid Soil Sampling Results: 1985 through 1989 (pCi/g).

Sampling Location

Radionuclide 2W28 2W29 2W31 2W32 2W33 2W34

Ce-141

Ce-144

Co-58

Co-60

Cs-134

Cs-137

Eu-152

Eu-154

Eu-155

1-129

K-40

Mn-54

Nb-95

Pb-212

Pb-214

Pu-238

Pu-239

Ru-106

Sr-90

Tc-99

U (total)

Zn-65

1.8

1.7

5.2

1.6

2.8

1.62

1.0

3.3

4.0

OE-02 7. 80E-03

3E-01 6.0OEh02

DE-03 5.40E-03

4E-02 1.24E-02

OE-02 2.60E-02

E+00 7.75E-01

SE-01 6.80E-02

OE-02 4.30E-02

OE-02 1.80E-02

- 8.30E-02

1.121-02

2.48E-02

1.26E-02

1.24E-02

3.34E-02

7.95E+00

1.13E-01

4.39E-02

5.06E-02

1.37E-01

1.17E+01

1.04E-02

2.79E-02

5.89E-01

4.88E-01

1.98E-03

2.09E-02

1.87E-01

1.05E+00

2.171-01

3.47E-01

3.55E-02

1.55E-02

1.40E-02

5.70E-01

3.751-03

1.44E-01

1.09E-a1

2.30E-01

1.30E-01

2.301-01

3.50E-02

- 1.83E-02

- 3.69E-02

- 1.22E-02

9.80E-03 1.34E-02

- 4.11E-02

6.60E-01 1.76E+00

1.40E-01 8.72E-02

2.50E-02 5.57E-02

7.20E-02 2.52E-02

- 1.75E-01

- 1.47E+01

3.70E-03 1.24E-02

3.lOE-02 1.59E-02

- 7.36E-01

6.50E-01 5.90E-01

1.00E-03 3.60E-03

4.30E-02 1.11E-01

2.70E-02 1.63E-02

3.20E-01 6.20E-01

- 9.25E-02

2.60E-01 3.501-01

-- 6.74E-02

9.23E-03 2.60E-02 1.46E-02 1.401-02 1.79E-02 9.75E-03

Dashes indicate data not available.
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5.40E-03

1.30E-02

6.50E-01

5.53E-03

7.00E-02

3.501-01

7.351-01

3.93E-01

6.801-03

3.79E-02

5.201-02

1.08E-03

2.291-02

4.17E-02

1.222+00

1.11E-01

2.41E-02

7.10E-02

3.70E-01

1.33E+01

6.90E-03

3.73E-02

7.421-01

5.34E-01

3.54E-01

1.37E-01

5.831-02

9.04E-01

1.51E-01

3.73E-01
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Table 4-9. Summary of Fenciline Soil Sampling Results (pCi/g).

Sampling Location

Radionuclide S-TF-SE S-TF-NE S-TF-W

Ce-141 5.70E-02 6.93E-03 1.14E-02

Ce-144 1.32E-01 3.59E-02 2.61E-02

Co-58 1.04E-02 3.59E-02 2.15E-02

Co-60 9.30E-03 2.29E-02 3.16E-02

Cs-134 2.83E-02 4.04E-02 2.80E-02

Cs-137 2.46E+01 3.80E+00 3.74E+00

Eu-152 6.55E-02 8.62E-02 6.09E-02

Eu-154 2.98E-02 2.41E-02 1.60E-02

Eu-155 2.47E-02 4.17E-02 3.26E-02

1-129 - -

K-40 1.38E+01 1.45E+01 1.36E+01

Mn-54 1.361-02 1.45E-02 9.97E-03

Nb-95 7.43E-02 6.43E-02 3.79E-02

Pb-212 6.32E-01 7.62E-01 5.90E-01

Pb-214 5.07E-01 5.08E-01 4.39E-01

Pu-238 6.17E-03 1.111-03 8.30E-04

Pu-239 3.03E-02 2.15E-02 1.521-02

Ru-106 1.95E-01 3.33E-02 8.90E-02

Sr-90 4.741+00 2.55E+00 1.50E+00

TC-99 - -

U (total) 3.13E-01 3.33E-01 2.791-01

Zn-65 7.46E-03 1.14E-01 2.54E-02

Zr-95 2.07E-02 1.28E-02 1.11E-02

Note: All values are averages for each year with a detection from 1985 to 1989.
Dashes indicate data are not available.
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Table 4-10. Results of Surface Water Sampling (pCi/mL).

RM28: 216-S-101 Ditch

1985 1986 1990

Radionuclide Maximum Minimum Maximum Minimum Maximum Minimum Detection
Limit (DL)

Total Beta 0.106 0.008 0.036 <DL <DL <DL 0.1

Total Alpha 0.007 0.001 0.012 <DL <DL <DL 0.04

1"7Cs 0.121 0.043 0.127 <DL <DL <DL 0.2

"Sr 0.030 0.020 0.040 <DL <DL <DL 0.1

Sources: Elder et al. 1986, 1987, 1989; Schmidt et al. 1992.

K
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Table 4-11. Nonradiological Parameters for Water in the 216-S-10 Ditch.

Sample Maximum Minimum Average Maximum Minimum Average
Year Sample Location Number pH pH pH NO3 ppm NO, ppm NO, ppm

1986 216-S-10 Ditch RM 28 8.6 7.1 7.9 <DL <DL <DL

1988 216-S-10 Ditch RM 28 9.6 7.0 7.8 <DL <DL <DL

1990 216-S-10 Ditch RM 28 9.21 7.56 8.15 <DL <DL <DL

NOTE: pH maximum and minimum are from weekly samples
<DL = less than detection limit (- 1.2 ppm).

Source: Elder et al. 1987, 1989; Schmidt et al. 1992.
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Table 4-12. Summary of Vegetation Sampling Results: 1985 through 1989 (pCi/g).

Sampling Location

Radionuclide 2W28 2W29 2W31 2W32 2W33 2W34

1.58E-02

9.70E-02

5.00E-02

9.OOE-02

6.53E-01

1.14E-01

6.60E-02

3.70E-03

1.82E-02

2.90E-02

1.50E-01

1.45E-02

2.95E-02

2.50E-02

1.40E-01

Be-7

Ce-141

Co-58

Co-60

Cs-134

Cs-137

Eu-152

Eu-154

Eu-155

1-129

K-40

Nb-95

Pb-212

Pb-214

Pu-238

Pu-239

Ru-103

Ru-106

Sr-90

Tc-99

Zn-65

Zr-95

1.42E+00

2.36E-02

9.93E-02

1.40E-02

6.66E-02

1.16E+01

1. 15E-02

2.31E-02

2.58E-02

1.46E-04

4.66E-03

4.68E-01

6.58E-01

2.55E-02

3.80E-04 3.14E-02

- 1.14E-01

3.00E-01 4.351-01

4.70E-03 1.48E-01

4.80E-02 6.29E-02

6.OOE-02 5.67E-03

- 1.84E-01

- 1.12E+01

1.14E-01 2.1OE-02

- 1.15E-02

- 4.47E-02

- 1.25E-03

- 6.08E-02

- 1.54E-01

3.80E-01

4.10E-01

4.601E-02

3.06E-01

4.44E-01

2.36E-01

1.60E-03

Dashes indicate data are not available.

WHC(SPLANT)/9-17-92/03 152T. 1

4T-12

7.79E-03

1.9

1.3

41-01

7E-02

1.30E-02 2.97E-02

8.1OE-02 -

4.20E-01

7.32E-04

3.08E-02

7.80E-02

3.21E-01

8.44E-02

3.87E-02

1.33E-02

1.51E+01

4.25E-0,2

1.08E-01

7.83E-02

2.20E-02

5.63E-03

1.55E-01

4.01E-01

6.15E-01

1.68E-01

2.93E-02
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Table 4-13. Grid Site Feces Results in the S Plant Aggregate Area for 1985 (pCi/g dry weight).

Mn 58Co C 5Zn "'Ru '"Cs "Cs 1Eu 15EU
Grid Site Type +error +error +error ±error ±error ±error ±error ±error +error

2WC Rabbit - 0.254 - - - - 0.392 -

±0.218 ±0.171

Note: ± error = counting error.
[--] = indicates that radionuclide concentration is less than detectable.

Source: Elder et al. 1986.

WHC(SPLANT)/9-16-92/03152T.1
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Table 4-14. Summary of Gamma-Ray Logs that
were Reviewed. Page 1 of 2

Number of Times
Waste Management Unit Well Number Logged Inclusive Dates

Cribs and Drains

216-S-1 and -2 Cribs

216-S-5 Cribs

26-S-6 Crib

216-S-7 Crib

216-S-9 Crib

216-S-13 Crib

216-S-20 Crib

299-W22-1
299-W22-2
299-W22-5
299-W22-6

299-W22-10
299-W22-11
299-W22-15
299-W22-16
299-W22-17
299-W22-18
299-W22-29
299-W22-30
299-W22-31
299-W22-36
299-W22-67

299-W26-1
299-W26-3
299-W26-4
299-W26-5

299-W26-2
299-W26-51

299-W22-12
299-W22-13
299-W22-14
299-W22-32
299-W22-33

299-W22-25
299-W22-26
299-W22-34
299-W22-35

299-W22-21

299-W22-220
299-W22-74

WHC(SPLANT)/9-16-92/03152T.1

4T-14a

1/58 to 3/66
1/58 to 7/79
5/63 to 8/87
2/58 to 8/87
5/63 to 3/87

8/87
4/66 to 8/87
5/63 to 8/87
2/58 to 8/87
2/68 to 8/87
2/68 to 2/86
2/68 to 6/80
2/68 to 3/80
2/68 to 2/86
2/68 to 8/87

5/76
5/76
5/76
5/76

5/76
8/87

1
1
1
1

1
1

3
3
4
3
5

4
2
3
3

3

3
1

2/58
5/63
2/58
2/68
2/68

3/70
3/66
5/76
5/76

to 2/76
to 5/76
to 2/87
to 2/79
to 8/87

to 8/87
to 3/70
to 8/87
to 8/87

5/63 to 2/76

5/63 to 5/76
3/84
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Table 4-14. Summary of Gamma-Ray Logs that
were Reviewed. Page 2 of 2

WHC(SPLANT)/9-16-92/03152T.1

4T-14b

Number of Times
Waste Management Unit Well Number Logged Inclusive Dates

216-S-22 Crib 299-W22-19 4 7/63 to 3/84

216-S-23 Crib 299-W19-5 1 5/76
299-W19-6 1 5/76
299-W22-7 1 5/76

299-W22-37 1 5/76
299-W22-38 1 5/76

216-S-25 Crib 299-W23-9 1 2/76
299-W23-10 1 5/76
299-W23-11 1 5/76

299-WI 1-20 3 2/70 to 7/87
299-W11-21 3 2/70 to 7/87

Ponds, Ditches and Trenches

216-S-10P Pond 699-32-77 2 8/80 to 4/90

216-S-11 Pond 299-W26-9 2 4/90

216-S-10D Ditch 299-W26-8 1 4/90
299-W26-11 3 4/90 to 5/90

216-S-8 Trench 299-W22-39 2 1/91 to 2/91

- I
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Table 4-15. Potential for Migration of Liquid Discharges to the Unconfined Aquifer.

Range of Soil Column Liquid Effluent Volume Potential Migration to
Waste Management Unit Pore Volumes (m)' Received (m) Unconfined Aquifer

Cribs and Drains

216-S-1 and -2 Cribs 2,007 to 6,020 160,000 Yes

216-S-5 Crib 24,582 to 73,746 4,100,000 Yes

216-S-6 Crib 11,706 to 35,117 4,470,000 Yes

216-S-7 Crib 2,787 to 8,361 390,000 Yes

216-S-9 Crib 5,017 to 15,050 50,300 Yes

216-S-13 Crib 892 to 2,676 5,000 Yes

216-S-20 Crib 2,007 to 6,020 135,000 Yes

216-S-22 Crib 195 to 585 98 No

216-S-23 Crib 2,007 to 6,020 34,100 Yes

216-S-25 Crib 3,205 to 9,615 288,00 Yes

216-S-26 Crib 2,341 to 7,023 164,000 Yes

216-S-3 French Drain 111 to 334 4,200 Yes

__________________Ponds, Ditches, and Tr~nhet'

216-S-11 Pond 36,422 to 109,265 2,230,000 Yes

216-S-IS Pond 98 to 293 10 No

216-S-16P Pond 752,715 to 2,258,146 40,700,000 Yes

216-S-17 Pond 509,904 to 1,529,712 6,440,000 Yes

216-S-19 Pond 84,984 to 254,952 1,330,000 Yes

WHC(SPLANT)\9-12-92\03152T
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Table 4-15. Potential for Migration of Liquid Discharges to the Unconfined Aquifer.

Range of Soil Column Liquid Effluent Volume Potential Migration to
Waste Management Unit Pore Volumes (nd)' Received (n) Unconfined Aquifer

216-S-10D Ditch 7,525 to 22,575 4,340,000 Yes

216-S-16D Ditch 6,689 to 10,067 400,000 Yes

216-S-8 Trench 3,344 to 10,033 10,000 YesY

216-S-12 Trench 1,003 to 3,010 68 No

Source: 1991a

Pore volume calculation: (waste unit section area) x (nominal depth to groundwater, assumed to be 60 m) x (porosity). Lower pore volume value
reflects 0.10 porosity, higher pore volume reflects 0.30 porosity. Pore volume calculation does not account for the ability of the soil to retain the
liquid discharged.

" The effluent volume received by these units exceeds the lower pore volume estimate but is below the high estimate. Given the high permeability of the
soil column in general, it is likely that some of the discharge waste volume reached groundwater.

4A
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 1 of 24

S-101 S-102 S-103 S-104 S-105 S-106 S-107 S-108
Component Curies Curies Curies Curies Curies Curies Curies Curies

1. Ac225 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08

2. Ac227 3E-05 1-05 2E-13 5E-06 5E-06 6E-05 6E-06 2E-04

3. Am241 18+02 5E+01 2E-06 7E-04 68-04 4E+00 7P+00 8E+02

4. Am242 2E-01 8E-02 2E-09 2E-06 3E-07 7E-03 1-02 2E+00

5. Arn242M 2E-01 8E-02 2E-09 2E-06 3E-07 7E-03 1E-02 2E+00

6. Am243 9E-02 4E-02 1E-09 SE-07 8-08 3E-03 5E-03 7E-01

7. At217 5E-09 4E-09 4E-17 6S-10 8E-10 2E-09 4E-10 3E-08

8. Bs137M 2E+03 1E+04 7F-04 3E+02 6E+02 9E+02 18+04 9E+00

9. B1210 1E-12 9E-13 32-21 2E-14 4F-13 3E-13 2E-13 3E-13

10. B1211 IE-05 1E-05 2E-13 5E-06 5E-06 8E-06 6E-06 2E-06

11. Bi213 2E-09 4E-09 4E-17 6E-10 8E-10 1E-09 4Q-10 - 4E-10

12. B1214 6E-12 9E-12 2E-19 6E-14 1E-12 1E-12 1E-12 1E-12

13. C14 7E+01 3E+01 5E-07 18+01 2E+01 3E+01 1E+01 4E+02

14. Cm242 2E-01 7E-02 2E-09 2E-06 2E-07 5E-03 1E-02 1B+00

15. Cm244 68-01 2E-01 9E-09 5E-03 3E-03 4E-02 5E-02 SE+00

16. Cm245 3E-05 9E-06 3E-13 9E-08 5E-08 1-06 2E-06 2E-04

17. Cs135 7E-01 3E-01 5E-09 SE-01 1E+00 2E+00 5E-02 4E+00

18. Cs137 1E+05 6E+04 7E-04 1E+05 1E+05 2E+05 1B+04 7F+05

19. Fr221 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08

20. Fr223 4E-07 2E-07 3E-15 6E-08 8-08 2E-07 8E-08 2E-06

21.1129 2E-01 8E-02 1E-09 4E-02 5E-02 18-01 3H-02 18+00

22. N693M 3E+00 2E+00 5E-09 4E-02 7E-02 9E-01 6E-01 2E+01

23. Ni63 4E-01 2E-02 5E-07 3E+02 3E+02 4E+02 5E-03 1E+03

24. NP237 2E-01 1E-01 2E-09 1E-01 1E-01 2E-01 1E-02 1E+00

25. NP239 98-02 4E-02 1E-09 5E-07 8E-08 3E-03 5E-03 7E-01

26. Pa231 7E-05 3E-05 62-13 8E-06 9E-06 2E-05 1-05 48-04

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 2 of 24
S-101 S-102 S-103 S-104 S-105 S-106 S-107 S-108

Component Curies Curies Curies Curies Curies Curies Curies Curies

27. Pa233 2E-01 1E-01 2E-09 1E-01 1E-01 2E-01 1E-02 1E+00

28. Pa234M 7E-15 1E-14 8E-23 7E-16 2E-13 2E-12 1E-15 8E-10

29. Pb209 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 2E-08

30. Pb21O 3E-12 9E-13 3E-21 2E-14 4E-13 4E-13 2E-13 1E-11

31. Pb211 3E-05 1E-05 2E-13 5E-06 5E-06 1E-05 6E-06 7E-05

32. Pb214 2E-11 9E-12 2E-19 7E-14 16-12 2E-12 1E-12 5E-11
33. PolO7 4E-11 16-01 3E-09 6E-02 7E-02 2E-01 5E-02 2E+00

34. Po210 3E-12 9E-13 2E-20 2E-14 4Q-13 4E-13 2E-13 2E-11

35. Po213 3E-09 4E-09 4E-17 6E-10 86-10 2E-10 4E-10 3E-08

36. Po214 2E-11 1E-11 2E-19 8E-14 2E-12 2E-12 2E-12 16-10
37. Po215 3E-05 1E-05 2E-13 5E-05 5-06 1E-05 6E-06 2P-04

38. Po218 2E-11 9E-12 2E-19 7E-14 1E-12 2E-12 1E-12 16-10
39. Pu238 3E-03 1E-03 2E-11 0 0 2E-04 2E-04 1E-02
40. Pu239 16-05 3E-06 6E-14 0 0 2E-06 7E-06 8E-05

41. Pu240 1E-04 5E-05 1E-12 0 0 2E-05 2E-05 7E-04

42. Pu241 3E-05 1E-05 3E-13 0 0 2E-05 6E-05 1E-04

43. Ra223 3E-05 1E-05 2E-13 5E-06 5E-06 1E-05 6E-06 2E-04

44. Ra225 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08

45. Ra226 2E-11 9E-12 2E-19 7E-14 1E-12 2E-12 1E-12 1E-10

46. RulO6 3E-02 5E-02 1E-09 3E-04 9E-05 1E-02 2E-02 4E-01

47. Sb126 1E-06 9E-06 1E-08 6E-14 1E-13 4E-06 6E-08 2E-07

48. Sb126M 1E-06 9E-06 1E-08 6E-14 1E-13 4E-06 6E-05 2E-07

49. Sb79 4E+00 16+00 4E-08 7E-01 9E-01 2E+00 6E-01 21+01

50. Sm151 3E+02 9E+02 1E-05 2E-04 22-04 4E+01 8E+01 3E+03

51. Sm126 7E-01 7E-01 1E-08 6E-14 1E-13 3E-02 7E-02 3E+00

52. Sr90 1E+05 5E+04 1E-03 2E-07 1E+02 7E+03 7E+03 1E+06

WHC(SPLANT)/9-17-92103152T.2
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 3 of 24

S-101 S-102 S-103 S-104 S-105 S-106 S-107 S-108
Component Curies Curies Curies Curies Curies Curies Curies Curies

53. Tc99 1E+02 5E+01 8E-07 3E+01 3E+01 7E+01 2E+01 8E+02

54. Th227 3E-05 1E-05 2E-13 5E-14 5E-14 1E-05 5E-06 2E-04

55. Th229 5E-09 4E-09 4E-17 5E-18 1E-17 2E-09 4E-10 4E-08

56. Th230 5E-10 7E-10 2E-17 1E-25 1E-24 3E-11 7E-11 3E-09

57. Th231 2E-14 3E-15 1E-23 2E-25 5E-23 1E-13 1E-14 2E-11

58. Th234 7E-15 1E-14 8E-23 9E-24 2E-21 2E-12 1E-15 4E-10

59. T1207 3E-05 1E-05 2E-13 5E-06 5E-06 1E-05 6E-05 2E-04

60. U233 9E-08 1E-07 3E-15 5E-08 8E-08 1E-07 6E-08 2E-08

61. U234 9E-10 SE-10 1E-17 1E-14 9E-14 2E-10 72-10 4E-10

62. U235 2E-15 1E-15 1E-23 52-19 2E-16 3E-15 1E-14 2E-14

63. U238 3E-16 AE-18 8E-27 1E-17 4E-15 4E-14 2E-16 4E-13

64. Y90 1E+05 5E+04 2E-03 3E-07 2E+02 7E+03 7E+03 1E+06

65. Zr93 0 0 0 0 0 0 0 0

66. Ag 0 0 0 0 0 0 0 0

67. A1 0 0 0 0 0 0 0 0

68.C2H303 0 0 0 0 0 0 0 0

69. Ba 0 0 0 0 0 0 0 0

70. Bi 0 0 0 0 0 0 0 0

71. CoH507 0 0 0 0 0 0 0 0

72. Co3 0 0 0 0 0 0 0 0

73. Ca 0 0 0 0 0 0 0 0

74. Ce 0 0 0 0 0 0 0 0

75. C1 0 0 0 0 0 0 0 0

76.Ca 0 0 0 0 0 0 0 0

77. EDTA 0 0 0 0 0 0 0 0

78. F 0 0 0 0 0 0 0 0

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 4 of 24

WHC(SPLANT)/9-17-92/03152T.2

A

S-101 S-102 S-103 S-104 S-105 S-106 S-107 S-108
Component Curies Curies Curies Curies Curies Curies Curies Curies

79.FI 0 0 0 0 0 0 0 0

80.HEDTA 0 0 0 0 0 0 0 0

81.K 0 0 0 0 0 0 0 0

82.La 0 0 0 0 0 0 0 0

83.Mn 0 0 0 0 0 0 0 0
84.N02 0 0 0 0 0 0 0 0

85.N03 0 0 0 0 0 0 0 0

86.Na 0 0 0 0 0 0 0 0

87.Ni 0 0 0 0 0 0 0 0

88.OH 0 0 0 0 0 0 0 0

89.Po4 0 0 0 0 0 0 0 0

90.Pu 0 0 0 0 0 0 0 0

91.S103 0 0 0 0 0 0 0 0

92.804 0 0 0 0 0 0 0 0

93.Sr 0 0 0 0 0 0 0 0

94.Zro 0 0 0 0 0 0 0 0

Total
Curie 3E+05 12+05 4E-03 12+05 12+05 2E+05 3E+05 32+06

0v
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Tale 4-16 TR/C PfntE Wsteimnanvnoe Dt. Pane 5 of 24

Component Tank S-109 Curies Tank S-110 Curies Tank S-111 Curies Tank S-112 Curies

1. Ac225 4E-08 5E-08 5E-08 2E-08

2. Ac227 9E-05 4E-05 3E-04 7E-05

3. AM241 4E+02 7E+02 2E+03 2E-02

4. Am242 6E-01 1E+00 3E+00 4E-01

5. Am242M 6E-01 1E+00 3E+00 4E-01

6. Am243 3E-01 6E-01 12+00 2E-01

7. At217 4E-08 5E-08 SE-08 2E-06

8. Bs137M 7E+01 4E+01 6E+01 1E+02

9. Bi210 1E-13 8E-12 5E-12 1E-12

10. B211 1E-06 1E-04 3E-05 1E-05

11. Bi213 6E-10 1E-08 5E-09 4E-09

12. B1214 6E-13 3E-11 2E-11 6E-12

13. C14 2E+02 8E+02 7E+02 2E+02

14. Cm242 5E-01 12+00 2E+00 4E-01

15. Cm244 2E+00 5E+00 9E+00 12+00

16. Cm245 6E-05 2E-04 4E-04 5E-05

17. Cs135 3E+00 . 6E+00 8E+00 1E+00

18. Cs137 5E+05 2E+06 1E+05 2E+05

19. Fr221 4E-08 5E-08 5E-08 2E-08

20. Fr223 1E-06 6E-06 4E-06 9E-07

21.1129 7E-01 3E+00 2E+00 5E-01

22. N693M 1E+01 5E+01 4E+01 8E+00

23. N163 2E+02 7E+02 4E+03 2E+02

24. NP237 6E-01 3E+00 2E+00 4E-01

25. NP239 3E-01 6E-01 1E+00 2E-01

26. Pa231 2E-04 1E-03 7E-04 2E-04

27. Pa233 6E-01 3E+00 2E+00 4E-01

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TR/AC Estimated Waste Tank Inventories Data. Paee 6 of 24
Component Tank S-109 Curies Tank S-110 Curies Tank S-111 Curies Tank S-112 Curies

28. Pa234M 7E-03 1E-11 6E-12 1E-02

29. Pb209 4E-08 4E-08 5H-09 2E-06

30. Pb21O 9E-12 3E-11 5E-11 6E-12

31. Pb211 9E-05 4E-04 3E-04 7M-5

32. Pb214 SE-11 1E-10 2E-10 3E-11

33. Po107 1E+00 4E+00 4E+00 8E-01

34. Po21O 9E-12 3E-11 SE-11 6E-12

35. Po213 4E-08 SE-08 5E-08 2E-08

36. Po214 6E-11 2E-10 3E-10 4E-11

37. Po215 9E-05 4E-04 3E-04 7E-05

38. Po218 5E-11 1E-10 2E-10 3E-11

39. Pu238 2E-05 3E-02 2E-02 6E-06

40. Pu239 2E-04 3E-04 SE-05 2E-04

41. Pu240 5E-05 2E-03 1E-03 4E-05

42. Pu241 4E-04 2E-03 1E-04 3E-04

43. Ra223 9E-05 4-04 3E-04 7E-05

44. Ra225 4E-08 . 5E-08 5E-08 2E-06

45. Ra226 5E-11 1E-10 2E-10 3E-11

46. RulO6 2E-01 8E-01 8E-01 1E-01
47. Sb126 7E-08 1E-07 1E-07 9E-09

48. SbI26M 7E-08 2E-07 1E-07 9E-09

49. Sb79 1E+01 5E+01 4E+01 9E+00

50. Sm151 5E+03 8E+03 7E+03 1E+03

51. Sm12 6  4E+00 7E+00 6E+00 1E+00

52. Sr9O 3E+05 7E+05 2E+06 3E+05

53. Tc99 4E+02 2E+03 12+03 3E+02

54. Th227 9E-05 4E-04 3E-04 6E-05

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRA C EstimatdWseTn nete Dt. Paee 7 of 24
Component Tank S-109 Curies Tank S-110 Curies Tank S-1I Curies Tank S-112 Curios

55. Th229 4E-08 5E-08 5E-08 2E-08

56. Th230 4E-09 5E-09 5E-09 1E-09

57. Th231 3E-04 4E-12 2E-12 5E-04

58. Th234 7E-03 1E-11 6E-12 1E-02
59. T1207 9E-05 4E-04 3E-04 7E-05

60. U233 3E-13 1E-07 1E-07 3E-13

61. U234 8E-14 1E-09 3E-09 4E-14

62. U235 4E-12 7E-15 5E-15 8E-12

63. U238 SE-1I 2E-14 1E-14 2E-10

64. Y90 4B+05 7E+05 2E+05 3E+05

65. Zr93 0 0 0 0

66. Ag 0 0 0 0

67. Al 0 0 0 0

68. C2H303 0 0 0 0

69. Ba 0 0 0 0

70. Bi 0 0 0 0

71. CoH507 0 . 0 0 0
72. CO3 0 0 0 0

73. Ca 0 0 0 0

74. Ce 0 0 0 0

75. C1 0 0 0 0

76. Ca 0 0 0 0

77. EDTA 0 0 0 0

78. F 0 0 0 0

79. F1 0 0 0 0

80. HEDTA 0 0 0 0

81. K 0 0 0 0

0

a'

8j
wO
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Table 4-16. TR/AC EstimatdWseTn nete Daa Pane 8 of 24

Component Tank S-109 Curies Tank S-110 Curies Tank S-111 Curies Tank S-112 Curies

82. La 0 0 0 0

83. Mn 0 0 0 0

84. N02 0 0 0 0

85. N03 0 0 0 0

86. Na 0 0 0 0

87. Ni 0 0 0 0

88. OH 0 0 0 0

89. Po4 0 0 0 0

90. Pu 0 0 0 0

91.S103 0 0 0 0

92.S04 0 0 0 0

93. Sr 0 0 0 0

94. Zro 0 0 0 0

Total Curie 1E+06 3E+06 2E+06 8E+05

WHC(SPLANT)/9-17-92103152T.2
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 9 of 24
TankSX-101 Tank SX-102 Tank SX-103 Tank SX-104 TankSX-105 TankSX-106

Component Curies Curies Curies Curies Curies Curies

1. Ac225 0 7E-16 3E-09 5E11 1E-09 6E-08

2. Ac227 1E-29 7E-12 3E-05 2E-07 3E-05 2E-04

3. Am241 1-23 2E-05 3E+01 8E-01 3E+01 IE+-3

4. Am242 1E-26 7E-08 5E-02 - 1E-03 4E-02 2E+00

5. Arn242M 1E-26 7E-08 5E-02 1E-03 4E-02 2E+00

6. Am243 1E-26 2E-08 3E-02 6E-04 2E-02 1E+00
7. At217 0 7E-15 3-09 5E-11 1E-09 6E-08

8. Bs137M 2E-20 5E-03 2E+03 1E+01 1E+04 6E+02

9. Bi210 0 7E-20 4E-12 2E-14 1E-12 6E-13

10. Bi211 0 7E-12 5E-05 2E-07 3E-05 4E-05

11. Bi213 0 7E-16 3E-09 6E-11 1E-09 1E-05

12. Bi214 0 3E-18 1E-11 1E-13 5E-12 3E-11

13. C14 6E-24 7E-08 7E+01 4E-01 7E+01 6E+02

14. Cm242 2E-26 5E-08 5E-02 1E-03 4E-02 2E+00

15. Cm244 3E-26 1E-07 4E-01 4E-03 2E-01 7E+00

16. Cm245 1E-30 5E-12 2E-05 2E-07 8E-06 3E-04

17. Cs135 5E-25 2E-08 5E-01 5E-03 2E-01 4E+00

18. Cs137 2E-20 6E-03 1E+05 1E+03 5E+04 8E+05

19. fr221 0 7E-16 3E-09 6-11 1E-09 6E-08

20. Fr223 0 1E-13 7E-07 3E-09 5E-07 4-05

21. 1129 4E-26 2E-08 3E-01 1E-03 2E-01 2E+00

22. N693M 1E.24 1E-06 3E+00 4E-02 3E+00 4E+01

23. N163 82-25 1E-04 1E+02 2E-03 2E+00 6E+02

24. NP237 7E-26 4E-08 5E-01 2E-03 5E-02 2E+00

25. NP239 9E-27 2E-08 3E-02 6E-04 2E-02 1E+00

26. Pa231 4E-30 1E-11 1-04 5E-07 8E-05 6E-04

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRAC EstimatedWseTnIvnts Daa Pane 10 Af 24

TankSX-101 TankSX-102 Tank SX-103 TankSX-104 TankSX-105 TankSX-106
Component Curies Curies Curies Curies Curies Curies

27. Pa23 3 7E-26 4E-08 5E-01 2E-03 5E-02 2E+00

28. Pa234M 0 2E-24 2E-16 2E-16 2E-15 8E-14

29. Pb209 0 7E-16 3E-09 5E-11 1E-09 6E-08

30. Pb21O 2E-33 7E-20 3E-12 2E-14 1E-12 4E-12

31. Pb211 1E-29 7E-12 5E-05 2E-07 3-05 2E-04

32. Pb214 0 3E-15 1E-11 1E-13 5E-12 2E-10

33. PolO7 9E-26 5E-08 4E-01 2E-03 3E-01 3E+00
34. Po21O 0 3E-19 3E-12 2E-14 1E-12 2E-11

35. Po213 0 7E-16 3E-09 5E-11 1E-09 6E-08

36. Po214 0 4E-18 2E-11 2E-13 6E-12 3E-10

37. Po215 0 7E-12 5E-05 2E-07 3E-05 3E-04

38. Po218 0 3E-18 1E-11 1E-13 5E-12 2E-10

39. Pu238 8E-28 4E-10 4E-03 2E-05 1E-03 2E-02

40. Pu239 3E-30 12-12 5E-05 6E-08 5E-05 6E-05

41. Pu240 4E-29 2E-11 3E-04 8E-07 1E-04 1E-03
42. Pu241 9E-30 8E-13 4-04 2E-07 5E-04 2E-04

43. Ra223 1E-29 7E-12 5E-05 2E-07 3E-05 2E-04

44. Ra225 0 7E-16 3E-09 6E-11 1E-09 6E-08

45. Ra226 5E-36 3E-18 1E-11 1E-13 5E-12 2E-10

46. Ru106 3E-26 3E-68 7E-02 7E-04 1E-01 1E+00

47. Sb126 7E-25 1E-07 8E-06 1E-09 1E-05 6E-05

48. Sb126M 7E-25 1E-07 8E-06 1E-09 1E-05 6E-05

49. Sb79 6E-25 7F-07 5E+00 2E-02 4E+00 3E+01

50. Sm151 8E-22 1E-04 2E+02 1E+01 2E+02 1E+04

51. Sm12 6  7E-25 1E-07 1E-01 1E-02 1E-01 12+01

52. Sr9O 1E-20 2E-02 1E+04 6E+02 3E+04 1E+06

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRAC EstimatdWseTn nete Dt. Page 11 of 24
Tank SX-101 Tank SX-102 Tank SX-103 Tank SX-104 Tank SX-105 Tank SX-106

Component Curies Curies Curies Curies Curies Curies

53. Tc99 4E-23 1E-05 2E+02 9E-01 1E+02 1E+03

54. Th227 1E-29 7E-12 4E-05 2E-07 3E-05 2E-04

55. Th229 SE-33 7E-15 3E-09 5E-11 1E-09 6E-08

56. Th230 9E-34 3E-16 1E-10 IE-11 2E-10 1E-08

57. Th231 0 SE-22 3E-14 5E-17 9E-14 2E-14

58. Th234 0 2E-24 2E-16 2E-16 2E-15 8E-14

59. T1207 0 7E-12 SE-05 2E-07 3E-05 2E-04

60. U233 3E-31 8E-14 1E-07 5E-10 1E-07 7E-08

61. U234 3E-33 51-15 5E-10 4E-12 2E-09 5E-10

62. U235 2E-39 SE-22 3E-15 4E-18 5E-14 5E-16

63. U238 4F-39 2E-25 2E-17 3E-21 6E-16 2E-19

64. Y90 1E-20 2E-02 1E+04 8E+02 3E+04 2E+06

65. Zr93 0 0 0 0 0

66. Ag 0 0 0 0 0

67. Al 0 0 0 0 0

68. C2H303 0 0 0 0 0

69.Ba 0 0 0 0 0

70.Bi 0 0 0 0 0

71. CoH507 0 0 0 0 0

72. Co3 0 0 0 0 0

73.Ca 0 0 0 0 0

74.Ce 0 0 0 0 0

75. C1 0 0 0 0 0

76. Ca 0 0 0 0 0

77. EDTA 0 0 0 0 0

78.F 0 0 0 0 0

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRAC EstimatdWseTkInors Daa Pagc 12 of 24

WHC(SPLANT)/9-17-92/03152T.2

Tank SX-101 Tank SX-102 Tank SX-103 Tank SX-104 Tank SX-105 Tank SX-106
Component Curies Curies Curies Curies Curies Curies

79.F 0 0 0 0 0

80. HEDTA 0 0 0 0 0

81.K 0 0 0 0 0

82.La 0 0 0 0 0

83.Mn 0 0 0 0 0
84.N02 0 0 0 0 0

85.N03 0 0 0 0 0
86.Na 0 0 0 0 0

87.Ni 0 0 0 0 0
88.0H 0 0 0 0 0
89.Po4 0 0 0 0 0
90.Pu 0 0 0 0 0

91.S103 0 0 0 0 0
92.SO4 0 0 0 0 0

93.Sr 0 0 0 0 0
94.Zro 0 0 0 0 0

Total
Curie 6E-20 5E-02 1E+05 2E+03 1E+03 4E+06

a'

0

w I-
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Table 4-16. TRA C Estimated Waste Tank Inventories Data. Page 13 of 24
Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies

1. Ac225 2H-20 5E-17 2E-09 1E-17

2. Ac227 3E-15 6E-13 2E-05 4E-13

3. Am241 9E-14 1E-11 2E-05 6E-06

4. Am242 1E-16 2H-14 3E-09 8H-09

5. Am242M 1F-16 2E-14 3E-08 8E-09

6. Am243 4E-17 5E-15 7E-09 5E-09

7. At217 2E-20 5E-17 2E-09 1E-17
8. Bs137M 1E-04 2E-02 6E-02 5E-04

9. B1210 1E-24 4E-21 8E-14 2E-19

10. B1211 4E-16 6E-13 8E-06 4E-13

11. B1213 9E-22 5E-17 9E-10 1E-17

12. B1214 4E-24 1E-20 2E-13 3E-19

13. C14 1E-08 2E-06 4E+01 2E-06

14. Cm242 1E-16 1E-14 5E-07 7E-09

15. Cm244 2E-11 3E-09 4E-02 5E-08

16. Cm245 6E-16 4E-14 9E-04 1E-12
17. Cs135 SE-10 . 4E-08 1E+00 5E-10

18. Cs137 1E-04 2E-02 4E+05 3E-04

19. Fr221 2-20 5E-17 2E-03 1E-17

20. Fr223 1E-16 8E-15 3E-07 3E-15

21. 1129 4E-11 5E-09 1E-01 3E-09

22. Nb93H 4E-10 5E-08 2E+00 8E-08

23. Ni63 2E-17 8E-13 6E+01 12-10

24. Np237 6E-13 1E-09 8E-02 3E-09

25. Np239 4E-17 5E-15 1E-07 5E-09

26. Pa231 2E-14 1E-12 4E-05 1E-12
27. Pa233 6P-13 1E-19 8E-02 8F-09

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRA C Estimated Waste ''ank Inventories Data. Paee 14 of 24
Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies

28. Pa234M 0 7E-17 1E-09 3E-25

29. Pb209 2E-20 SE-17 2H-09 1E-17

30. Pb210 3E-23 4E-21 2E-13 2E-19

31. Pb21l 2E-04 8E-15 6E-13 4Q-13

32. Pb214 9E-23 1E-20 5E-13 8E-19

33. PdlO7 1E-10 7E-09 2E-01 7E-09

34. Po2O 3E-23 4E-21 2E-13 2E-19

35. Po213 2-20 5E-17 2E-09 1E-17

36. Po214 1E-22 1E-20 6E-13 9E-19

37. Po215 8E-15 6E-13 2E-05 4E-13

38. Po218 9E-23 1E-20 5E-13 SE-19

39. Pu238 0 0 0 1E-11

40. Pu239 0 0 0 1E-13

41. Pu240 0 0 0 5E-12

42. Pu241 0 0 0 1E-13

43. Ra223 7E-15 6E-13 2E-05 4E-13

44. Ra225 2E-20 5E-17 2E-08 1E-17

45. Ra226 9E-23 1E-20 5E-13 8E-19

46. RuIO6 6E-13 3E-10 3E-02 1E-08

47. Sb126 6E-24 8E-16 1E-05 8E-16

48. Sb126M 6E-24 8E-16 1E-08 8E-16

49. Se79 6E-10 8E-08 2E+00 8E-08

50. Sm151 3E-14 6E-12 6E-06 3E-12

51. Sn126 6E-24 8E-16 2E-13 8E-16

52. Sr90 6E-17 1E-10 2E-03 3E-03

53. Tc99 3E-08 3E-36 8E+01 3E-36

54. Th227 9E-23 2E-18 2E-13 3E-13

WHC(SPLANT)/9-17-92103152T.2
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Table 4-16 TRAC Estimte W2zeTncTietre lt PaPe 15 nf 24

Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies

55. Th229 2E-28 2E-22 2E-17 1E-17
56. Th230 4E-30 5E-25 4Q-21 3E-20

57. Th231 0 2E-23 8E-19 3E-21

58. Th234 0 3E-22 9E-18 3E-25

59. T1207 8E-15 6E-13 2E-05 4E-13

60. U233 1E-19 8E-14 1E-13 5E-14
61. U234 2E-20 2E-15 3E-13 2E-15

62. U235 3E-31 4E-18 2E-15 3E-21

63. U238 3E-35 7E-17 4-14 3E-25

64. Y90 6E-17 1E-10 2E-03 5E-03

65. Z93 0 0 0 0

66. Ag 0 0 0 0

67. A1 0 0 0 0

68. Ba 0 0 0 0

69. B1 0 0 0 0

70. C2H303 0 0 0 0

71. C6H507 0 . 0 0 0

72. CO3 0 0 0 0

73. Ca 0 0 0 0
74. Ce 0 0 0 0

75. C1 0 0 0 0

76. Cr 0 0 0 0

77. EDTA 0 0 0 0

78. F 0 0 0 0

79. Fe 0 0 0 0

80. HEDTA 0 0 0 0

81.K 0 0 0 0

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. It U Estimated waste iank InventOries Da. Page 16 of 24
Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies

82. La 0 0 0 0

83. Mn 0 0 0 0

84. No2 0 0 0 0

85. No3 0 0 0 0

86. Na 0 0 0 0

87. NI 0 0 0 0

88. OH 0 0 0 0

89. Po4 0 0 0 0

90. Pu 0 0 0 0

91.S103 0 0 0 0

92. So4 0 0 0 0

93. Sr 0 0 0 0

94. Zro 0 0 0 0

Total Curie

WHC(SPLANT)/9-17-92103152T.2
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4I~16~I TR A C Ecnnn i d We T'nl kn Iatna flf P 1ra 7 rf'24Table - . .sMa t aste an nVen O aa. a es v
Component Tank SX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries

1. Ac225 22-17 2E-10 2E-10 4E-18 4E-18

2. Ac227 3E-13 2E-06 1E-05 2E-13 4E-14

3. Am241 1E-07 1E-05 3E-05 6E-09 1E-12

4. Am242 3E-10 2E-08 6E-08 8E-12 2E-15

5. Am242M 3E-10 2E-08 6E-08 8E-12 2E-15

6. Am243 2E-10 5E-09 2E-08 3E-12 1E-15

7. At217 2E-17 2E-10 2E-10 4E-18 4E-15

8. Bs137M 6E-04 2E-01 3E-01 1E-06 9E-04

9. Bi210 2E-20 6E-15 3E-13 3E-21 2E-22

10. Bi211 3E-13 2E-06 1E-05 2E-13 4E-14

11. Bi213 2E-17 2E-10 2E-10 4E-18 4E-18

12. Bi214 9E-20 2E-14 2E-12 1E-20 4E-22

13. C14 5E-07 4E+00 3E+01 2E-07 6E-08

14. Cm242 2E-10 1E-07 4-03 7E-12 2E-15

15. Cm244 3E-09 4E-03 2E-02 2E-09 8E-11

16. Cm245 1E-13 7E-08 4E-07 4E-14 2E-15

17. Cs135 5E-09 1E-01 7E-01 6E-10 1E-09

18. Cs137 6E-04 4E+04 2E+05 3E-04 1E-03

19. Fr221 2E-17 2-10 2E-10 4E-18 43-18

20. Fr223 4E-15 3E-08 2E-07 3E-15 6E-16

21.1129 1E-09 IE-02 7E-02 1E-09 2E-10

22. N693M 2E-08 1E-01 6E-01 2E-08 7E-10

23. N163 9E-07 3E+01 8E+01 1E-08 2E-06

24. NP237 2E-09 7E-03 2E-03 3E-10 8E-11

25. NP239 2E-10 5E-08 1E-03 3E-12 1E-15

26. Pa231 6E-13 4E-06 3E-05 6E-13 8E-14

27. Pa233 3E-09 7E-03 2E-03 3E-10 8E-11

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. ThAC Estimnta W t nic Tnetra PCae 18 cf 24

Component Tank SX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries

28. Pa234M 2E-23 3E-13 9E-03 1E-22 2E-21

29. Pb209 2E-17 2E-10 2E-10 4R-18 4E-18

30. Pb21O 2E-20 6E-15 3E-13 3E-21 2E-22

31. Pb211 3E-13 2E-06 1E-05 2E-13 4E-14

32. Pb214 9E-20 2E-14 2E-12 1E-20 4E-22

33. Po107 3E-09 2E-02 1E-01 3E-09 2E-10

34. Po210 2-20 6E-15 3E-13 3E-21 2E-22

35. Po213 2E-17 2E-10 2E-10 4E-18 4E-18

36. Po214 1E-19 2E-14 2E-12 1E-20 5E-22

37. Po215 3E-13 2E-06 1E-05 2E-13 4E-14

38. Po218 9E-20 2E-14 2E-12 1E-20 4E-22

39. Pu238 4E-11 0 0 7E-12 5E-20

40. Pu239 9E-13 0 0 9E-14 6E-27

41. Pu240 4E-12 0 0 8E-13 1E-21

42. Pu241 4E-12 0 0 8E-13 1E-23

43. Ra223 3E-13 2E-06 1E-05 2E-13 4E-14

44. Ra225 2E-17 2E-10 2E-10 4E-18 4E-18

45. Ra226 9E-20 2E-14 2E-12 1E-20 4E-22

46. Rul06 4E-10 4E-03 2E-01 1E-10 2E-12

47. Sb126 2E-22 1E-14 1E-09 2E-22 9-23

48. Sb126M 2E-22 1E-14 1E-09 2E-22 9E-23

49. Sb79 4&,08 2E-01 1E+00 2E-08 5E-09

50. Sm151 4E-13 4E-06 1E-05 4E-13 8E-13

51. Sm126 2E-22 1E-15 2E-09 2E-22 9E-23

52. Sr9O 1E-05 1E+02 2E+04 6E-07 4E-09

53. Tc99 2E-06 8E+00 5E+01 8E-07 1E-07

54. Th227 3E-13 2E-14 9E-14 3E-21 1E-18

WHC(SPLANT)/9-17-92/03152T.2
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Pon 19 nf 24labl - . .sta e ae an nventrs aa. e a e' J
Component Tank SX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries

55. Th229 2E-17 3E-18 3E-18 4E-26 1E-22

56. Th230 2E-20 1E-21 8E-18 1E-28 7E-25

57. Th231 6E-21 2E-22 7E-12 2E-29 4E-27

58. Th234 2E-23 4E-21 SE-11 2E-30 7E-26

59. T1207 3E-13 2E-06 1E-05 2E-13 4E-14

60. U233 8E-14 9E-10 2E-15 4E-16 5E-15

61. U234 7E-16 6E-12 8E-14 1E-17 3E-16

62. U235 6E-21 4E-17 4E-12 6E-23 1E-22

63. U238 2E-23 9E-10 8E-11 5E-24 2E-21

64. Y90 1E-05 1E+01 3E+01 6E-07 4E-09

65. Zr93 0 0 0 0 0

66. Ag 0 0 0 0 0

67. A1 0 0 0 0 0

68.C2H303 0 0 0 0 0

69. Ba 0 0 0 0 0

70. Bi 0 0 0 0 0

71. CoH507 0 0 0 0 0

72. Co3 0 0 0 0 0

73. Ca 0 0 0 0 0

74. Ce 0 0 0 0 0

75. Cl 0 0 0 0 0

76. Ca 0 0 0 0 0

77. EDTA 0 0 0 0 0

78. F 0 0 0 0 0

79. F1 0 0 0 0 0

80. HEDTA 0 0 0 0 0

81. K 0 0 0 0 0

WHC(SPLANT)/9-17-92/03152T.2
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Tab1e 4-h 6 TAC Ectim~tA anttTn rvnn~ l1 Pa, e 2n nf 24

Component Tank SX-111 Curies Tank SX-1 12 Curies Tank SX-1 13 Curies Tank SX-144 Curies Tank SX-1 15 Curries

82. La 0 0 0 0 0

83. Mn 0 0 0 0 0

84. N02 0 0 0 0 0

85. N03 0 0 0 0 0

86. Na 0 0 0 0 0

87. Ni 0 0 0 0 0

88. OH 0 0 0 0 0

89. Po4 0 0 0 0 0

90. Pu 0 0 0 0 0

91.S103 0 0 0 0 0

92.SO4 0 0 0 0 0

93. Sr 0 0 0 0 0

94. Zro 0 0 0 0 0

Total Curie 1E-03 4E+04 2E+05 3E-04 2E-03

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 21 of 24

Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies

1. Ac225 5E-08 SE-08 6E-08

2. Ao227 1E-04 2E-04 2E-04

3. Am241 8E+02 1E+03 1E+03

4. Am242 1E+00 2E+00 22+00

5. Am242M 1E+00 22+00 2E+00

6. Am243 6E-01 9E-01 1E+00

7. At217 5E-08 5E-08 6E08

8. Bs137M 7E+03 lE+03 2E+03

9. Bi2lO 2E-12 1E-12 1E-12

10. Bi2Il 5E-05 6E-05 9E-05

11. Bi213 2E-08 2E-08 2E-08

12. B1214 5E-11 5E-11 8E-11

13. C14 3E+02 5E+02 6E+02

14. Cm242 1E+00 2E+00 2E+00

15. Cm244 32+00 6E+00 7E+00

16. Cm245 1E-04 3E-04 3E-04

17. Cs135 2E+00 3E+00 3E+00

18. Cs137 4E+05 7E+05 8E+05

19. Fr221 5E-08 5E-08 6E-08

20. Fr223 2E-06 3E-06 3E-06

21. 1129 8E-01 1E+00 2E+00

22. N693M 3E+01 4E+01 4E+01

23. N163 2E+01 6E+01 12+00

24. NP237 12+00 2E+00 2E+00

25. NP239 62-0 9E-01 1E+00

26. Pa231 32-04 5-04 6E-04

27. Pa233 12+00 2E+00 2E+00

WHC(SPLANT)/9-17-92/03152T.2
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Tabe 4-16. TRAC EstimatedWseTn etre Daa Page 22 of 24
Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies

28. Pa234M 3E-10 5E-14 7E-14

29. Pb209 5E-08 5E-08 6E-08

30. Pb210 4E-12 3E-12 4E-12

31. Pb211 1E-04 2E-04 2E-04

32. Pb214 1E-10 2E-10 2E-10

33. Po17 1E-00 3E+00 3E+00

34. Po210 9E-12 1E-11 1E-11

35. Po213 5E-03 5E-08 6E-08

36. Po214 1E-10 2E-10 3E-10

37. Po215 1E-04 2E-04 2E-04

38. Po218 1E-10 2E-10 2E-10

39. Pu238 1E-02 2E-02 2E-02

40. Pu239 3E-05 5E-05 6E-05

41. Pu240 5E-04 8E-04 1E-03

42. Pu241 1E-04 1E-04 2E-04

43. Ra223 1E-04 2E-04 2E-04

44. Ra225 51-08 5E-08 6E-08

45. Ra226 1E-10 2E-10 2E-10

46. RulO6 7E-01 92-01 12+00

47. Sb126 2E-05 - 7E-06 1E-05

48. Sb126M 2E-05 7E-06 1E-05

49. Sb79 2E+01 3E+01 3E+01

50. SM151 1E+04 1E+04 12+04

51. Sm126 9E+00 9E+00 1E+01

52. Sr90 82+05 12+06 1E+06

53. Tc99 5E+02 9E+02 1E+03

54. Th227 1E+04 2E-04 22-04

WHC(SPLANT)/9-17-92/03152T.2
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Tab~le 4-16. TRiAC EstimatdWseTn nete Daa Pane 23 of 24
Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies

55. Th229 5E-08 SE-08 6E-08

56. Th230 8E-09 8E-09 1E-08

57. Th231 2E-11 1E-14 2E-14

58. Th234 3E-10 6E-14 7E-14

59. T1207 1E-04 2E-04 2E-04

60. U233 3E-08 9E-08 IE-07

61. U234 7E-10 5E-10 9E-10

62. U235 4E-13 5E-16 9E-16

63. U238 7E-12 3E-19 5E-19

64. Y90 8E+05 1E+06 2E+06

65. Zr93 0 0 0

66. Ag 0 0 0

67. A] 0 0 0

68. C2H303 0 0 0

69. Ba 0 0 0

70. Bi 0 0 0

71. CoH507 0. 0 0

72. Co3 0 0 0

73. Ca 0 0 0

74. Ce 0 0 0

75. C1 0 0 0

76. Ca 0 0 0

77. EDTA 0 0 0

78. F 0 0 0

79. F1 0 0 0

80. HEDTA 0 0 0

81. K 0 0 0

WHC(SPLANT)/9-17-92/03152T.2
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Tale 4-16. TRAC Estimated Waste Tank etre Dt. Pane 24 of 24
Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies

82. La 0 0 0
83. Mn 0 0 0
84. N02 0 0 0

85. NO3 0 0 0
86. Na 0 0 0
87. Ni 0 0 0
88. OH 0 0 0
89. Po4 0 0 0
90. Pu 0 0 0

91.S103 0 0 0
92.504 0 0 0

93.Sr 0 0 0
94. Zro 0 0 0

Total Curie 2E+06 3E+06 4B+06

WHC(SPLANT)/9-17-92/03152T.2
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Table 4-17. Summary of Tank Sampling Data. Page 1 of 4

o~oTank 00'0001-0S 0'

Description Date Pu(g/L) "CsQpCi/L) "'CspCi/L) "-"SrOsCi/L)

Sludge 6/4/75 5.97 x 10' 2.95 x 10' - 1.01 x 1OS

Description Date PU(glg) "Cs(fCi/g) M"Cs(pCi/g) "-"SroiCi/g)

Solids (top layer) 4/75 5.2 x 10' 17.3 - 19.2

Solids (bottom layer) 4/75 7.5 x 10" 6.6 - 0.5

Ta k 105-S

Description Date Pu(g/L) '"CspCi/L)

Liquid 3/74 0.097

Solids 3/74 56.3
40

Description Date Pu(g/L) I"Cs(pCi/g) 1M CsO.Ci/L) "Sr(PCi/L)

Liquid 3/74 - 0.356 - -

Solids 64/75 2.71 x 10' 200.0 - 0.69

SupematantLiquid 6/4/75 1.17 x 10' 5.29 x 10' 2.02 x 10' 1.22 x 10'

%0000000 oodo0. O W . b
.2 OO 00000 0 00 000000.0000 00 U Tank C1i7-St~W" -,~:0000X

Description Date Pu(g/L) "CsCIIL) 'mCspCi/L) ""*sCi/L) (g/L)

Sludge 711/74 7.20 x 102 4.19 x 1& - 4.84 x 10 -

Gelatinous Mixture 8/78 - 2.26 x 10' - - 11.9

Description Date Pug/L) '"Cs.Cidg)

Liquid 3n74- 0.344

WHC(SPLANT)/9-17-92/03152T.1
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Table 4-17. Summary of Tank Sampling Data. Page 2 of 4

Tank 110

Description Data Pu(g/L) '"Cs(ACi/L) -Ca(ACi/L) "Sr(yCi/L)

Sludge 10/22/74 6.29 x 104 8.10 x 10, 4.57 x 10, 5.43 x 10,

Description Date Pu(lzCilg) "C$(sCi/x) *CB(ACi/g) "-%S,(sCi/g) U'Ann(g/g) g)

Salts 2/2/78-6/27/78 1.10 x 10,7 129.0 - 13.0-

Core 1001-C 2/2/78-627/78 3.60 x 10-IO g/g 72.1 0.1 1.03 1.02 x IWO 1.29

Core 1003-C, IOD4-C 2/2/78-6/27/78 2.12 x IOM g/g 180.0 - 1.2 4.03 x l1 2.38

Core 1009-C 2/2/78-6/27/78 4.25 x 109 g/g 109.0 -1.71 4.23 x W0- 2.80

Supernatant Liquid 2/2/78-6i27/78 1.i x ,10o g/g 6.82 x 101 9.82 x 10, 2.04 x 1V 6.0

Supernatant of Core 1009-C 2/278-6/27/78 .9s x ior' g/g 4.68 x 101 - 2.51 x 10 - 6.2

toua rncCre
Deseription Date Pu(g/L) '"Cs(sCi/L) 'mCs(p4Ci/L) "'"Sr(pCi/L) Sr(yACi/L) wwc)

Liquid Supernatant 1978 2.14 x 1017 6.68 x 10' -5.17 x 102

Supernatant 7/80 2.55 x IV' 4.27 x 10' - -

LUquid 4126/89 <0.3 2.85 x 10 - 2.2 13.1 0.32

Tak102-S

Description Date P)u(g/L) '"CocpCL ICs(pCi/L) -"Sr(pCi/L) "COOpCY/L) IsM Eu(pCi/L)

Liquids 5/9n75 -3.24 x 10' 1.66 x 16 - 2.89 x 17F

Solids 5/9/75 2.73 x 10" 3.43 x 10' 3.11 x 16 1.09 x 10, 6.55 x ICP 4.7 x 10'

Solids 8/17/7 2.3 x 1M 2.7 x 101 1.3 x 10 -

00
00

WHC(SPLANT)/9-17-92/03152T.1
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Table 4-17. Summary of Tank Sampling Data. Page 3 of 4

Tank0 1 c3-hc
- Tout Orplic Carbwn

Description Date Pu(g/L) ' CspCi/L) "Cs(Ci/L) "-"SrQyCi/L) (Q

Sludge 4/11/75 9.73 x 10' 2.29 x 10' 4.85 x 10' 2.63 x 10' 9.0

Supernatant Liquid 4/11/75 2.23 x 10' 2.96 x 10' 1.13 x 10' 1.87 x 10' -

SupernatantLiquid 10/10m - 3.4 x 10 6.5 x 10' 7.3 x 10G -

Solid 10/10m 2.2 x 104 3.5 x 10' 6.4 x 102 1.5 x 10' 92.0

- ~Tow Org ecro
Description Date Pu(g/L) I"Cs(Ci/L) '"CsCi/L) "Sr(UCi/L) pH WQ

Liquid 5/14188 0.7 20% 4.5x J - 3x1G2±20% 13 5.0

Description Date Pu(g/gal) '"CspCL) *CCi/L) "-"Sr(pCdiL) CoCd/L) *EuCi/L) "'Eu (C/L)

Supernatant 4118/78 - 3.8 x 10' 8.32 x l 0  1.05 x 10 2.03 x 10' 1.97 x 10'  4.46 x 10' 6.8

Solid 4/18/78 1.88 x 10' 1.62 x 102 0.350 38.5 0.934 1.06 2.68 -

Description Date Pu(g/L) "'Cs(pCi/L) "'Cs(pCi/L) "-S4Ci/L)

Sludge 8/1/75 1.31 x 10' 2.15 x 10' - 3.38 x 10'

Supernatant Liquid 8/1/75 <1.17 1.59 x 10' 5.92 x 10' 80.3

Toa! Orpnio Cstoco

Description Date PU(g/L) "Cs(,Ci/L) "-Sr(pCi/L) Wgq_

Liquid 11/88 0.16 3,900 1.75 0.212

Liquid 11/88 5.94 7.7 x 101 190 2.2

Sludge: Wet 11/18/90 <3.9 x 10' 434 13 -

Sludge: Dry 11/18/90 <3.1 x 10' 315 23 -

Sludge: Loose 11/18/90 <7.3 x 10' 469 98 -

WHC(SPLANT)/9-17-92/03152T.1
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Table 4-17. Summary of Tank Samolim Data. Page 4 of 4
Tak1034rJ

TiW Organic Carbon
Description Date Pu(g/L) '"Cs(sCi/L) "'-Sr(uCi/L) Am W

Surface Sample: Slurry 6/24/85 8.28 6.01 x 10' 3.21 x 10' <2.94 20.11

Solids 6t24/85 <1 <1 <1 <1 6

Middle Sample: Filtrat. 712185 - 4.15 x 10' 6.85 x 10' 7.15 9.43

Solids 7/2/85 <1 <1 <1 - 19

Slurry 7/2185 1.57 4.27 x 10 5.78 x 10' 3.67 50.7

Bottom Sample: Filtrate 7/2/85 * 8.13 x 10' 3.93 x 10' 1.01 x 10 17.35

Solids 7/2/85 * <1 * *

Sluny 7/2/85 * 1.19 x 10o 2.14 x 10' 5.49 61.4

* Insufficient sample.

.l~.

-a
-4
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Draft B

Table 4-18. Candidate Contaminants of Potential Concern for the
S Plant Aggregate Area. Page 1lof 2

RADIONUCLIDES
Gross alpha
Gross beta

TRANSURANICS
Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-244
Curium-245
Neptunium-237
Neptunium-239
Plutonium
Plutonium-238
Plutonium-239/240
Plutonium-241

URANIUM
Uranium
Uranium-233
Uranium-234
Uranium-236
Uranium-238

FISSION PRODUCTS
Actinium-225
Actinium-227
Antimony-126
Antimony-126m
Astitine-217*
Barium-135m*
Barium-137m
Bismuth-210
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Francium-221
Francium-223*
Iodine-129
Iodine-131*
Krypton-85
Lanthanium

FISSION PRODUCTS (Cont.)
Lead-209
Lead 210
Lead 211
Lead-212*
Lead-214
Nickel 63
Niobium-93m
Niobium-95*
Neodymium
Polonium-210
Polonium-213*
Polonium-214
Polonium-215
Polonium-218
Praseodymium
Promethium-147
Protactinium-231
Protactinium-233*
Protactinium-234m*
Radium
Radium-223
Radium-225
Radium-226
Radium-228
Rhodium-106*
Ruthenium-103*
Ruthenium-106
Samarium-151
Selenium-79
Strontium-90
Technetium-99
Tellurium-121*
Tellurium-125m*
Tellurium-127*
Tellurium-129m*
Thallium-207
Thallium-208
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-234
Tritium
Yttrium-90
Zirconium-93
Zirconium-95*

HEAVY METALS

Aluminum
Barium
Bismuth
Cadmium
Chromium
Copper
Iron
Lanthanum
Lead
Manganese
Nickel
Silver
Strontium
Tin
Titanium
Uranium
Vanadium
Zinc

OTHER INORGANICS

Ammonium nitrate
Aluminum oxide
Ammonium fluoride
Ammonium hydroxide
Ammonium oxalate
Boric acid
Ceric ammonium nitrate
Ceric sulfate
Chromic nitrate
Di (2-ethylhexyl)
phosphoric acid

Ferrous ammonium sulfate
Ferrous sulfamate
Ferrous sulfate
Hydrazine
Hydrochloric acid
Hydrofluoric acid
Hydrogen
Hydroxylammine

hydrochloride
Hydroxyquinoline
Lead nitrate
Magnesium
Manganese oxide

WHC(SPLANT)/9-12-92/03152T.1

4T-18a



DOJRL-91-60
Draft B

Table 4-18. Candidate Contaminants of Potential Concern for the
S Plant Aggregate Area. Page 2 of 2

OTHER INORGANICS
(Continued)
Mercuric nitrate
Mercuric thiocyanate
Mercury
Molybdate - Citrate reagent
Nitrate
Nitric acid
Nitrite
Oxalic acid
Phosphate
Potassium
Potassium dichromate
Potassium fluoride
Potassium oxalate
Potassium permanganate
Silica
Silicon
Silver nitrate
Sodium aluminate
Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium fluoride
Sodium hydroxide
Sodium metasilicate
Sodium nitrate
Sodium nitrite
Sulfamic acid
Sulfuric acid
Tetraphenyl boron
Titanium chloride
Tributyl phosphate
Zinc
Zirconium oxide

VOLATILE ORGANICS
Acetone
Chloroform
MIBK ("Hexone")
Propane
Periodic acid
Tetrabromoethane
Xylene

SEMIVOLATILE ORGANICS
Bromonaphthalene
Butylated hydroxy toluene
Ethylene diamine tetraacetate

(EDTA)
Hydrazine
Methyl isopropyl diketone
N-(2-hydroxyethyl)

ethylenediaminetriacetate
(HEDTA)

O-phenanthroline
Paraffin hydrocarbons
S-diphenyl carbazide
Tri-iso-octylamine
Tri-n-octylamine

* The radionuclide has a half-life of <1 year and if it is a daughter product, the parent has a half-life of
<1 year, or the buildup of the short-lived daughter would result in an activity of <1% of the parent
radionuclides' initial activity.

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-19. Contamination Types Expected at Each Wjste Management Unit and Unplanned Release Types.

TRUPn Fiso of S
I Fission Heavy Other Semi-

Waste Management Unit or Unplanned Release TRU jProducts Uranium Metals Inorganics Volatiles volatiles

Tanks and Vaults
241-S-101 Single-Shell Tank K K K K K S S

241-S-102 Single-Shell Tank K K K K K S S

241-S-103 Single-Shell Tank K K K S S S S

241-S-104 Single-Shell Tank K K K S S S S

241-S-105 Single-Shell Tank K K K S K S S

241-S-106 Single-Shell Tank K K K S K S S

241-S-107 Single-Shell Tank K K K K K S S

241-S-108 Single-Shell Tank K K K S S S S

241-S-109 Single-Shell Tank K K K S K S S

241-S-110 Single-Shell Tank K K K K K S. S

241-S-111 Single-Shell Tank K K K K K S S

241-S-112 Single-Shell Tank K K K S K S S

241-SX-101 Single-Shell Tank K K K S K S S

241-SX-102 Single-Shell Tank K K K K K S S

241-SX-103 Single-Shell Tank K K K K K S S

241-SX-104 Single-Shell Tank K K K K K S S

241-SX-105 Single-Shell Tank K K K K K S S

241-SX-106 Single-Shell Tank K K K S S S S

WHC(SPLANT)\9-12-92\03152T
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 2 of 8

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-SX-107 Single-Shell Tank K K K S S S S

241-SX-108 Single-Shell Tank K K K S K S S

241-SX-109 Single-Shell Tank K K K S S S S

241-SX-110 Single-Shell Tank K K K S S S S

241-SX-111 Single-Shell Tank K K K K K S S

241-SX-1 12 Single-Shell Tank K K K S S S S

241-SX-113 Single-Shell Tank K K K S S S S

241-SX-114 Single-Shell Tank K K K S S S S

241-SX-115 Single-Shell Tank K K K K K S S

241-SY-101 Double-Shell Tank K K K S S S S

241-SY-102 Double-Shell Tank K K K S S S S

241-SY-103 Double-Shell Tank K K K S S S S

240-S-302 Catch Tank K S S S S K S

241-S-302A Catch Tank S S S S S S S

241-S-302B Catch Tank S S S S S S S

241-SX-302 Catch Tank S S S S S S S

244-S Receiver Tank S S S . S S S

---- & -2 Canrib K K K Kraw

216-S-1l&-2 Crib K K K S ( Kss

WHC(SPLANT)\9-12-92\03152T
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Table 4-19. Contaminato sve ietda ahWseMnametTn n ~nanARiaeTi Put 3 of 8t

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

216-S-5 Crib K K K S K S S

216-S-6 Crib K K K S K S S

216-S-7 Crib K K K S K S S

216-S-9 Crib K K K S K S S

216-S-13 Crib K K K S K S S

216-S-20 Crib K K K S K S S

216-S-22 Crib K K K S K -

216-S-23 Crib K K K S K S S

216-S-25 Crib K K K S K S S

216-S-26 Crib K K K S K S S

216-S-3 French Drain K K K K K K K

Ponds, Ditches, and Trenhes

216-S-10P Pond K K K S S S S

216-S-11 Pond K S S S K S S

216-S-15 Pond S K S S K K S

216-S-16P Pond K K S S S S S

216-S-17 Pond K S S S S S S

216-S49 Pond K K K S K K K

216-S-10D Ditch K K K K K K K

WHC(SPLANT)\9-12-92\03152T

'0
C)

C



9 : I ~ 7 5

Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 4 of 8

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

216-S-16D Ditch K S S S K S S

216-U-9 Ditch K S S S S S S

216-S-8 Trench K K K S K S S

216-S-12 Trench K K S S K S S

216-S-14 Trench S S S S S K S

216-S-18 Trench S S S S S K S

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank and Tile Field

2607-WZ Septic Tanks

Sanitary Crib - --

Transfer Facinties, Diversioa Boxes and Pipel _ i s

216-S-172 Control Structure S S S S S S S

2904-S-160 Control Structure S S S S S S S

2904-S-170 Control Structure S S S S S S S

2904-S-171 Control Structure S S S S S S S

240-S-151 Diversion Box S S S S S S S

240-S-152 Diversion Box S S S S S S S

241-S-151 Diversion Box S S S S S S S

241-S-152 Diversion Box S S S S S S S

WHC(SPLANT)\9-12-92\03152T
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 5 of 8

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-SX-151 Diversion Box S S S S S S S

241-SX-152 Diversion Box S S S S S S S

241-S-A Valve Pit S S S S S S S

241-S-B Valve Pit S S S S S S S

241-S-C Valve Pit S S S S S S S

241-S-D Valve Pit S S S S S S S

241-SX-A Valve Pit S S S S S S S

241-SX-B Valve Pit S S S S S S S

241-SY-A Diversion Box S S S S S S S

241-SY-B Diversion Box S S S S S S S

207-S Retention Basin S K S S S S S

207-SL RetentionBasin K I K K K K K K

- __Burial Site

218-W-7 Burial Ground K K S S S I S S

218-W-9 Burial Ground K K - S - S

Unplanned Releases
UN-200-W-10 S - - S -

UN-200-W-30 S I S I S S S S S

WHC(SPLANT)\9-12-92\03152T
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Table 4-1 9 ContaminatinTnsEnce tEc at aaeetUi n nin ees Tns. Pae 6 of 8

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

UN-200-W-32 - - - - K - -

UN-200-W-34 S S S S S S S

UN-200-W-35 S S S S S S S

UN-200-W-41 S S S S S S S

UN-200-W-42 S S S - - - -

UN-200-W-43 S S S - - - -

UN-200-W-49 S S S - - - -

UN-200-W-50 S S S - - - -

UN-200-W-52 S S S S S S S

UN-200-W-56 S S S S S S S

UN-200-W-61 S S S S S S S

UN-200-W-69 S S S - - - -

UN-200-W-80 S S S S S S S

UN-200-W-81 S S S - - - -

UN-200-W-82 S S S S S S S

UN-200-W-83 S S S - - - -

UN-200-W-108 S S S S S S S

UN-200-W-109 S S S S S S S

UN-200-W-114 S S S - - - -

WHC(SPLANT)\9-12-92\03152T
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 7 of 8

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

UN-200-W-116 S S S - - - -

UN-200-W-123 S S S S S S S

UN-200-W-127 S S S S S S S

UN-216-W-25 S S S S S S S

UN-216-W-30 S S S - - - -

UPR-200-W-13 S S S S S S S

UPR-200-W-15 S S S S S S S

UPR-200-W-20 S S S S S S S

UPR-200-W-36 S S S S S S S

UPR-200-W-47 S S S S S S S

UPR-200-W-51 S S S S S S S

UPR-200-W-57

UPR-200-W-59 S S S S S S S

UPR-200-W-87 - - - - - -

UPR-200-W-95 S S S S S S S

UPR-200-W-96 K S S S S S S

UPR-200-W-124 S S S S S S S

UPR-200-W-139 S S S S S S S

UPR-200-W-140 S S S S S S S

WHC(SPLANT)\9-12-92\03152T
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types.

K - Contaminant known to be present.
S - Contaminant suspected to be present.
-- - Dashes indicate data is not available.

-4

V

WHC(SPLANT)\9-12-92\03152T

Page 8 of 8

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

UPR-200-W-141 S S S S S S S

UPR-200-W-142 S S S S S S S

UPR-200-W-143 S S S S S S S

UPR-200-W-144 S S S S S S S

UPR-200-W-145 S S S S S S S

UPR-200-W-146 S S S S S S S
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Table 4-20. Contaminants of Potential Concern for the S Plant Aggregate Area.

RADIONUCLIDES
Gross alpha
Gross beta

TRANSURANICS
Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-245
Neptunium-237
Neptunium-239
Plutonium-238
Plutonium-239/240
Plutonium-241

URANIUM
Uranium-233
Uranium-234
Uranium-235
Uranium-236
Uranium-238

FISSION PRODUCTS
Actinium-225
Actinium-227
Antimony-126
Antimony-126m
Barium-137m
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cesium-134
Cesium-135
Cesium-137
Cobalt-60
Europium-152
Europium-154
Euiropium-155
Francium-221
Iodine-129

Krypton-85
Lead-209
tead-210
Lead-211
Lead-212
Lead-214
Niobium-93m
Polonium-214
Polonium-215
Polonium-218
Promethium-147
Pratactinium-231
Protactinium-234m
Radium-225
Radium-226
Radium-228
Ruthenium-106
Samarium-IS1
Selenium-79
Strontium-90
Technetium-99
Thallium-207
Thallium-208
Thorium-227
Thorium-229
Tritium
Yttrium-90
Zirconium-93

HEAVY METALS
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Silver
Titanium
Vanadium
Zinc

OTHER INORGANICS
Ammonium ion
Boron
Fluoride
Nitrate/Nitrite
Uranium

VOLATILE ORGANICS
Acetone
Chloroform
MIBK
Xylene

SEMIVOLATILE ORGANICS
Hydrazine

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-21. Soil-Water Distribution Coefficient K, for Radionuclides' and Inorganics of
Concern at S Plant Aggregate Area Waste Management Units. Page 1 of 2

MEPAS Default

Recommended K, Conservative pH 6-9'
Element for Hanford Site Default IQ' (Strange and

or (Sare and Wood 1990) (Serm and Wood 1990) Peterson 1989)
Chemical in mIg in mlJg in mug Mobility Class

Actinium - - 228 low

2
Americium 100- 1000 100 82 low

(<1 O pH 1-3)

Antimony - 2 high

Barium - 50 530 moderate

Bismuth 20 - moderate

Boron - 0.19 high

Cadmium 15 14.9 moderate

Carbon ("C) - - 0 high

Cesium 200-1,000 50 51 low
I - 200 (acidic waste)

Chromium - 0 16.8 moderate

Cobalt 500-2000 10 1.9 low

Copper - 15 41.9 moderate

Curium 100- >2,000 100 82, low

Cyanide - unknown

Europium 228 low

Fluoride 0 high

Francium - unknown

Iodine <1 0 0 high

Iron 20 15 moderate

Krypton - unknown

Lead 30 234 moderate

Manganese 20 16.5 moderate

Neptunium <1-5 3 3 high

Nickel is 12.2 moderate

Niobium 50 moderate

Nitrate/nitric 0 high
acid

WHC(SPLANT)\9-12-92\03152T
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Table 4-21. Soil-Water Distribution Coefficient K. for Radionuclides and Inorganics of
Concern at S Plant Aggregate Area Waste Management Units. Page 2 of 2

MEPAS Default
Rd

Recommended 1, Conservative pH 6-9'
Element for Hanford Site Default Ky (Stenge and

or (Serne and Wood 1990) (Seme and Wood 1990) Peterson 1989)
Chemical in mL/g in mlig in Mnlg Mobility Class

Plutonium 100- 1,000 100 10 low
< 1 at pH 1 - 3

Polonium - 5.9 high

Promethium- - unknown

Protactinium - high

Radium - 20 24.3 moderate

Ruthenium 20-700 - 274 moderate
(<2 at >1 M nitrate)

Samarium - 228 low

Selenium 0 5.91 moderate

Silver - 20 0.4 moderate

Strontium 5 - 100 10 24.3 moderate
3 - 5 (acidic conditions)
200 - 500 (w/phosphate

or oxalate)

Technetium 0 - 1 0 3 high

Thallium - - 0 high

Thorium- 50 100 moderate

Titanium - - unknown

Tritium 0 0 0 high

Uranium - 0 0 high

vanadium - - 50 moderate

Yttrium - 278 low

Zinc - 15 12.7 moderate

Zirconium 30 50 moderate

a' Radionuclides with half-lives of greater than 3 months.
b/ Average KDs for low salt and organic solutions with neutral pH.
cl Default values for pH 6-9 and soil content of [clay + organic matter

< 10% (Strenge and Peterson 1989).
+ metal oxyhydroxides]

WHC(SPLANT)\9-12-92\03152T
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Table 4-22. Mobility of Inorganic Species in Soil.

Highly mobile (K. <5)

Antimony

Boron

Carbon (as "CO2)

Fluoride

Iodine

Neptunium

Nitrate

Protactinium

Selenium

Silver
Sodium

Technetium

Thallium

Tritium

Uranium

Nickel
Niobium

Polonium

Radium
Strontium

Thorium

Vanadium

Zinc

Zirconium

Moderately mobile (5< K, < 100)

Arsenic
Barium

Bismuth

Cadmium
Cesium

Chromium

Copper

Iron

Lead
Manganese

Low mobility (K,> 100)

Actinium
Americium

Cesium

Cobalt
Curium

Europium

Mercury

Plutonium

Ruthenium

Samarium

Yttrium

WHC(SPLANT)\9-12-92\03152T
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Table 4-23. Physical/Chemical Properties of Organic Contaminants of Concern
for the S Plant Aggregate Area Waste Management Units.

Soil/Organic
Molecular Henry's Law Matter Partition
Weight in Water Solubility Vapor Pressure Constant in Coef. K. in

Compound g/mole in mg/L in mm Hg atm-m3/mo mL/g

Acetone 58.0 miscible 270 2.1 x 10' 2.2

Carbon tetrachloride 154.0 758 90 2.4 x 102 110

Chloroform (trichloromethane) 119 8,200 150 2.9 x 10- 31

Kerosene" 142.2 32 0.045 2.9 x 104 4,500

Methylene chloride 84.9 20,000 360 2 x 103 8.8

Methyl isobutyl ketone (MIBK) 100.16 19,000 6 4.2 x 10-1 19

Tributyl phosphate 266.3 280 15 1.9 x 102 6,000

1,1,1 Trichloroethane 133.41 1,500 120 1.4 x 10 150

Source: Strenge and Peterson (1989).

" Kerosene properties are represented by 2-methyl naphthalene.

WHC(SPLANT)/9-17-92103152T.1
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Table 4-24. Radiological Properties of Potential Radionuclides of Concern in
S Plant Aggregate Area Waste Management Units. Page 1 of 2

Specific
Activity' Principal

Radionuclide Half-Life in Ci/g Radiation of Concern
2lAc 10 d 5.8 x 101 a
2"Ac 21.8 yr 7.2 x 101 , a
2aAm 432 yr 3.4 x 100 a
24Am 16 hr 8.1 x 10 5

"Am 152 yr 9.7 x 100 a

wAm 7,380 yr 2.0 x 107 a
l37mBa 2.6 min 5.3 x 10' y
21

0Bi 5.01 d 1.2 x 101
2"Bi 2.13 min 4.2 x 10 a,
2"Bi 45.6 min 1.9 x 107 p, a
21Bi 19.9 min 4.4 x 107 ,
"C 5,730 yr 4.5 x 10'

2Cm 163.2 d 3.3 x 103 a
2"Cm 18.1 yr 8.1 x 10' a

'Cm 8,500 yr 1.7 x 10-' a, Y
WCo 5.3 yr 1.1 x 103 y
'Cs 2.06 yr 1.3 x 10' y

1"Cs 3 x 106 yr 8.8 x 10-4
1"Cs 30 yr 8.7 x 101 y
1 2Eu 13.3 yr 7.7 x 102 0,70

14Eu 8.8 yr 2.7 x 102
15EU 4.96 yr 4.6 x 102 PY
2'Fr 4.8 min 1.8 x 10'
1
291 1.6 x 10 7 yr 1.7 x 10 4

"Kr 10.7 yr 2.8 x 10 6  Pv
93mM 14.6 yr 2.8 x 102 le,
237Np 2.14 x 106 yr 7.0 x 10 1 Y
2"Np 2.35 d 2.3 x 10' 9
2'Pa 32,800 yr 4.7 x 10-2 a
2
3

4mPa 1.2 min 6.7 x 10 f, y
"Pb 3.25 hr 4.5 x 106

21OPb 22.3 yr 7.6 x 10'
2"Pb 36.1 min 2.5 x 107 #
212pb 10.6 hr 1.4 x 106 , yC

WHC(SPLANT)\9-12-92\03152T
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Table 4-24. Radiological Properties of Potential Radionuclides of Concern in
S Plant Aggregate Area Waste Management Units. Page 2 of 2

Specific
Activity' Principal

Radionuclide Half-Life in Ci/g *Radiation of Concern'
2"Pb 26.8 min 3.3 x 10' , j'
"'pM 2.6 yr 2.0 x 10' 6
2"po 6 x 10-4 sec 8.8 x 104 a
2spo 7.8 x 10' sec 2.9 x 10" a
28PO 3.05 min 2.8 x 10' a
"8Pu 87.7 yr 1.7 x 10' a
23pU 24,400 yr 6.2 x 10.' a
24Pu 6,560 yr 2.3 x 10-1 a
24Pu 14.4 yr 1.0 x 102
2Ra 14.8 d 3.9 x 104
""Ra 1,600 yr 9.9 x 10-' a
23Ra 6.7 yr 1.2 x 107 P
'0Ru 1.0 yr 3.4 x 103 pyd

''"Sb 12.4 d 1.3 x 10' , y
"Se <65,000 yr 7.0 x 10- P
1Sm 90 yr 2.6 x 101
'Sr 28.5 yr 1.4 x 10'

l'c 213,000 yr 1.7 x 10-'
2nTh 18.7 d 3.1 x 104a

9Th 7,340 yr 2.1 x 10-' a
2CTh 77,000 yr 2.1 x 102 a
2nTh 25.5 hr 5.3 x 10'
2 T 4.8 min 1.9 x 10' #, 7
"U 159,000 yr 9.7 x 10.' a
2"U 244,500 yr 6.2 x 104 a
23u 7.0 x101 yr 2.2 x 10' a, y
"MU 2.342 x 10 yr 3.6 x 10' a, y
23U 4.5 x109 yr 3.4 x 10
"Y 6.41 hr 5.4 x 10'
"Zr 1.5 x 106 yr 2.6 x 10.' 1

2 Calculated from half-life and atomic weight.
h/ a - alpha decay; P - negative beta decay; y - release of gamma rays.
c' Daughter radiation.

WHC(SPLANT)\9-12-92\03152T
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Table 4-25. Comparison of Radionuclide Relative Risks for Radionuclides
of Concern at the S Plant Aggregate Area. Page 1 of 2

Soil External
Air Drinking Water Ingestion Exposure

Unit Risk' Unit Risk" in Unit Risk" Unit Risk"
Radionuclide Half-Life in (pCimyr' (pCi/Lyt  in (pCi/gyt  in (pCi/gy'

2uAc 10 d 1.2 x 10-' 8.7 x 10-7 4.6 x 104 9.4 x 104

=Ae 21.8 yr 4.2 x 10.2 1.8 x 10-1 9.5 x 10 1.3 x 10-7

WAm 433 yr 2.1 x 10.2 1.6 x 10-1 . 8.4 x 10' 1.6 x 10-
2CArn 16 hr na ua na na

.Am 152 yr na na na na

=Am 7,380 yr 2.1 x 10-2 1.5 x 10- 8.1 x 1Oy7 3.6 x 10'
21Bi 5.01 d 4.1 x 10-' 9.7 x 104  5.1 x 10* 0
21Bi 2.13 min 9.7 x 104 6.1 x Ut'0  3.2 x 10' 2.8 x 10-5

2"Bi 45.6 nin 1.6 x 10-7 1.2 x 104 6.2 x 10WO 8.1 x 10-

2'Bi 19.9 min 1.1 x 10' 7.2 x 10 4  3.8 x 10-0 8.0 x 104

"C 5,730 yr 3.2 x 10 4.7 x 10' 2.5 x 10 0

2 2Cm 163.2 d na na na na

2Cm 18.1 yr 1.4 x 10.2 1.0 x 10 5.4 x 10 5.9 x 10'
MCM 8,500 yr na na na na

"Co 5.3 yr 8.1 x 10-5 7.8 x 10 4.1 x 10' 1.3 x 10
I'Cs 2.06 yr 1.4 x 105 2.1 x 10-' 1.1 X 10' 8.9 x 10

7Cs 30 yr 9.6 x 10' 1.4 x 104 7.6 x 10' 0
(3.4 x 101

12Eu 13.3 yr 6.1 x 10 1.1 x 10- 5.7 x 109 6.3 x 104

"4Eu 8.8 yr 7.2 x 107 1.5 x 107 8.1 x 10- 6.8 x 104

ISSEu 4.96 yr na a na

i 1.6 x10' yr 6.1 x 10-' 9.6 x 10-' 5.1 x 10 1.5 x 10-5

'Nb 14.6 yr na na na na

"'Np 2.14 x 10' yr 1.8 X 10.2 1.4 x 10' 7.3 x 1047 1.8 x 10-'
M9Np 2.35 d 7.7 x 10-' 4.8 x 10' 2.5 x to- 1.1 X 10-'
29 Pa 32,800 yr 2.0 x 10-2 9.7 x 10-' 5.1 x 10-' 2.0 x 10'

w'Pb 3.25 hr 3.6 x 10- 4.3 x 10' 2.3 x 100 0

2% 22.3 yr 8.7 x 10-' 3.4 x 10" 1.8x 10' 1.8 x 10.'
211pb 36.1 min 1.5 X 104 9.2 x 10- 4.9 x 1010 2.9 x 10-'
22 10.6 hr 2.4 x 10-5 3.7 x 104 1.9 x 10 9.2 x 10

"'pc 26.8 nin 1.5 x 104 9.2 x 10.9 4.9 x 10' 1.5 X 10-'

21p, 6 x 10' se 1.4 x 10." 5.1 x 101 2.7 x 10- 4.7 x 104
21Po 7.8 x 10' see 2.9 x 10-12 1.4 x lo14 7.6 x 106 8.7 x 104
21Po 3.05 min 3.0 x 10 1.4 x 10-' 7.6 x 10" 0
MPu 87.7 yr 2.1 x 10.2 1.4 x 10'5 7.6 x 10' 5.9 X 104

"'Pu 24,400 yr 2.6 x 10.2 1.6 x iol 8.4 x 104 2.6 x 107

2Pu 6,560 yr 2.1 x 10-2 1.6 x 10-5 8.4 x 10' 5.9 x 10-

2'N 14.4 yr 1.5 x 104 2.5 x 10' 1.3 x 104 0

2Ra 14 g d R 9 x 10 -4 4 x 104 1 g y 1y A .0 x 10

WHC(SPLAST)\9-12-92\03152T
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Table 4-25. Comparison of Radionuclide Relative Risks for Radionuclides
of Concern at the S Plant Aggregate Area. Page:2 of 2

" Calculated from half-life and atomic weight.
h/ Excess cancer risk associated with lifetime exposure to

(EPA 1991b).
0/ Excess cancer risk associated with lifetime exposure to

drinking water (EPA 1991b).
' Excess cancer risk associated with lifetime exposure to

soil (EPA 1991b).
' Excess cancer risk associated with lifetime exposure to

gamma-emitting radionuclides (EPA 1991b).
' External radiation risk from "7'Ba, a short-lived decay

1 pCi/3r (10-12 curies) per day in air

1 pCi (10" curies) per day in

1 pCi/g (101 curies/g) per day in

surface soils containing 1 pCi/g of

product of "Cs.

na No information available.

WHC(SPLANT)\9-12-92\03152T
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Soil External
Air Drinidng Water Ingestion Exposure

Unit Risk' Unit Risk" in Unit Risk" Unit Risk
Radionuclide Half-Life in (pCi/m')' (PCi/L) in (pCi/g)' in (pCilg)1

=Ra 1,600 yr 1.5 x 10-' 6.1 x 104 3.2 x 107 4.1 x 104

mRa 5.75 yr 3.4 x 10 5.1 x 104 2.7 x 10-V 5.6 x 10
u Ru 1.0 yr 2.3 x 104 4.9 X 107 2.6 x 104 0
"Se <65,000 yr na na na na
IsSrM 90 yr na na na an
DSr 28.5 yr 2.8 x 10- 1.7 x 104  8.9 x 10' 0
"r 213,000 yr 4.2 x 10' 6.6 x 104 3.5 x 101 3.4 x IWO
2nh 18.72 d 2.5 x 10-' 2.5 x 10- 1.3 x 104 6.6 x 104
2 h 7,340 yr 3.9 x 10.2 2.0 x 104 1.1 x 107 5.8 x 10-5

21Th 77,000 yr 1.6 x 10-2 1.2 x 104 6.5 x 104 5.9 x 10
2 1Th 25.5 hr 2.5 x 10' 2.0 x 104 1.1 x 10 1.1 x IV)-
23U 159,000 yr 1.4 x 10-2 7.2 x 104 3.8 x 10-7 3.2 x 10-7

2U 244,500 yr 1.4 x 10-2 7.2 x 104 3.8 x i0a 5.6 x 104
2SU 7.0 x 10' yr 1.3 X 10-2 6.6 x 104 3.5 x iOr 9.7 x 10"

"U 4.5 x 10' yr 1.2 x 10.2  6.6 x 10-' 3.5 x 101 4.5 x 10-7

9Y 64.1 hr 2.8 x 104 1.6 x 101 8.6 x 101 0
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Table 4-26. Potential Chronic Human Health Effects of Chemicals
Detected or Disposed of at S Plant Aggregate Area. Page 1 of 2

Tumor Site
Inhalation Route;

Oral Route Non-carcinogenic
[Weight of Evidence Chronic Health Effects

Chemical Group"] Inhalation Route; Oral Route Reference

INORGANIC
CHEMICALS

Aluminum

Ammonium ion

Barium

Boron

Cadmium

Calcium

Chloride

Chromium

Copper

Fluoride

Iron

Lead

Magnesium

Mercury

Nickel

Nitrate/Nitrite

respiratory tract
[Bl]; NA

lung [A] - Cr(VI)
only; NA

[EB2 ]bI; [B2]

respiratory tract [A];
NA

decreased pulmonary function;
degrades odor, taste of water

fetotoxicity;
increased blood pressure

NA; testicular lesions

cancer; renal damage

nasal mucosa atrophy;
hepatotoxicity

NA; gastrointestinal irritation

NA; dental flurosis at high levels

central nervous system (CNS)
effects"1;

CNS effects

neurotoxicity; kidney effects

cancer; reduced weight

NA; methemoglobinemia in
infants'

Phosphate

Potassium

Silica

Silver

WHC(SPLANT)/9-12-92/03152T.1
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Table 4-26. Potential Chronic Human Health Effects of Chemicals
Detected or Disposed of at S Plant Aggregate Area. Page 2 of 2

Tumor Site
Inhalation Route;

Oral Route Non-carcinogenic
[Weight of Evidence Chronic Health Effects

Chemical Groupf] Inhalation Route; Oral Route Reference

Sodium

Sulfate

Uranium (soluble NA; body weight loss, EPA 1991a
salts) nephrotoxicity

Zinc NA; anemia EPA 1991b

ORGANIC
CHEMICALS

Acetone NA; kidney and liver effects EPA 1991a

Carbon tetrachloride liver [B2] NA; liver lesions EPA 1991a

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b

Methylene chloride lung, liver [B2]; NA; liver toxicity EPA 1991a
liver [B2]

Methyl isobutyl ketone liver and kidney effects; EPA 1991b
liver and kidney effects

Toluene CNS effects, eye irritation; EPA 1991a
change in liver and kidney weights

Tributyl phosphate respiratory irritant; kidney damage NIOSH 1987

' Weight of Evidence Groups for carcinogens: A - Human carcinogen (sufficient evidence of
carcinogenicity in humans); B - Probable human carcinogen (BI - Limited evidence of
carcinogenicity in humans; B2 - Sufficient evidence of carcinogenicity in animals with
inadequate or lack of data in humans); C - Possible human carcinogen (limited evidence of
carcinogenicity in animals and inadequate or lack of human data); D - Not classifiable as to
human carcinogenicity (inadequate or no evidence).

b/ Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no
toxicity criteria are available for lead at the present time.

cI Toxic effect is considered to occur from exposure to nitrite; nitrate can be converted to nitrite
in the body by intestinal bacteria.

NA = Information not available.

WHC(SPLANT)/9-12-92/03152T.1
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15.0 WSEA NGMN NTSREN OETA

3
4
5 This preliminary qualitative evaluation of potential human health 40pii N
6 concerns is intended to provide input to the S Plant Aggregate Area waste management unit
7 recommendation process (Section 9.0). This process requires consideration of immediate ('U
8 ion-ternumpacts to human health and the environment. A dis d -

10 a vautono ,niimpacts ntheviomt..tog clgclipcsaea

92 enis~
1011 inegra part ofthe conptete ases4to ergt raadwseui oeta ik.te
12 cannof be evaluated further ai 4is tim. Eclogicat isk assessment is inludcd in the histng
13 o5f dat usspeetdi eto 8. ihteascae aaned dniida aagp
14 b The approach that has been taken to identify potential
15 health-oncerns related to individual waste management units and unplanned releases is as
16 follows:
17
18 * Contaminants of potential concern are identified for each exposure pathway that is
19 likely to occur within the S Plant Aggregate Area. Selection of contaminants was
20 discussed in Section 4.2. Contaminants of potential concern were selected from
21 the list of candidate contaminants of potential concern presented in Table 4-1-7-0.
22 This table includes contaminants that are likely to be present in the environment
23 based on occurrence in the liquid process wastes that were discharged to soils,
24 and also contaminants that have been detected in environmental samples within
25 the aggregate area but have not been identified as components of S Plant
26 Aggregate Area waste streams.
27
28 * Exposure pathways potentially applicable to individual waste management units
29 are identified based on the presence of the above contaminants of potential
30 concern in wastes in the waste management units, consideration of known or
31 suspected releases from those waste management units, and the physical and
32 institutional controls affecting site-at ma Me iit access and use over the
33 period of interest. The relationships between waste management units and
34 exposure pathways are summarized in the conceptual model (Section 4.2).
35
36 * Estimates of relative hazard derived for the S Plant a ggregate a rea waste
37 management units are identified using the Comprehensive Environmental
38 Response, Compensation, and Liability Act (CERCLA) Hazard Ranking System
39 (HRS), modified Hazard Ranking esystem (mHRS), surface radiation survey data,
40 and by Westinghouse Hanford Environmental Protection Group scoring. Other
41 indicators of relative hazard, such as rate of release of contaminants, irreversible

WHC/SPLANT/9-16-92/03153A

5-1



DOE/RL-91-60
Draft B

1 results of continuing residence of contaminants, etc., were not used because they
2 generally require unit-specific data which are not available for most units.
3
4 The human health concerns and various hazard ranking scores listed above are used to
5 establish whether or not a site-tififIs considered a "high" priority. In the data evaluation
6 process p9 gh" priority sites are evaluated for the potential
7 implementation of an interim remedial action -(WA. "Low" priority sites are evaluated to
8 determine what type of additional investigation is necessary to establish a final remedy.
9 Further detail is presented in Section 9.0.
10
11 The data used for this human-health-evaluation are presented in the earlier sections of
12 this report. The types of data that have been assessed include site-inithistories and physical
13 descriptions (Section 2.0), descriptions of the physical environment of the study area
1, (Section 3.0), and a summary of the available chemical and radiological data for each waste
VS management unit (Section 4.0).
16
17. The quality and sufficiency of these data are assessed in Section 8.0. This information
18 is also used to identify 0,- AM i applicable or relevant and appropriate requirements
I (ARAs) (Section 6.0).

21
22 5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING
23
24 The range of potential human health AdevioM ta exposure pathways at the
25' S Plant Aggregate Area was summarized in Section 4.2. 4.2 & q J A
2±6 tansp eig iaminanits trogh heenvirnmnt also discused and bibta are lncloded
27 astreceptors i the cocpulmdl owever, thessesent of poeta ec400alrik
2&' assed~ wt baexposulre t S Plant A;geaeAe otmnnsi urnl
2A c9nstraind:ytb 0the fdt.4 Thsgpithe yS Pat Agreat Aea4dati discussed in
30 Sectionu8.2. As.a rsNt, te iskbased soreeng ofwsemngmn Mni 0r0ite

31 disussedin this sechon is jby inecessiy litited lbptnilhma elhrss
32
33 The U.S. Environmental Protection Agency (EPA 1989b) considers a human exposure
34 pathway to consist of four elements: (1) a source and mechanism for contaminant release,
35 (2) a retention or transport medium (or media), (3) a point of potential human contact, and
36 (4) an exposure route (e.g., ingestion) at the contact point. The probability of 0 existence
37 of a particular pathway is dependent upon the physical and institutional controls affecting site
38 t dW access and use. In the absence of 4ite-W access controls and other
39 land use restrictions, the identified potential exposure pathways could all occur. For
40 example, it could be hypothesized that an individual §0 establish a residence within the
41 boundaries of the S Plant Aggregate Area, disrupt the soil surface and contact buried
42 contamination, and drill a well and withdraw contaminated groundwater for drinking water

WHC/SPLANT/9-16-92/03153A
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1 and crop irrigation. However, within the 5- - to -fi-year period of interest associated
2 with identification and prioritization of remedial actions within the S Plant Aggregate Area,
3 unrestricted access and uncontrolled disruption of buried contaminants have a negligible
4 probability of occurrence.
5
6 For th9 purozz of identifying heoth Mfards asspoiatpd with r Plant Aggfogat re
7 waste management units, and prieritizing remediation acions fcr these units, an oeopationl
8 waosrsas detomined t be the oost appropriat.moel
9 krd9enijdi recibii4eT"" n.~v bt

12 the presence~ of site access ebntrols 4urnig thatpeid, a scrrinrework was devledI
13 eacompassng therange orelease mehnss fetdmda an posur oue
14 as6itdwt nost ocuatoa r cep\r Th lm grgt Ae scretya

15 hidugta: While work activities are assumed to include occasional contact with surface
16 sisitis assumed that no contact with buried contaminants will take place without proper
17 protective measures.
18
19 Workers may be exposed via the following routes at the S Plant Aggregate Area:

c 20
*21 * Ingestion of surface soils

23 s Inhalation of volatilized contaminants and resuspended particles
24
25 * Direct dermal contact with surface soils
26
27 a Direct exposure to radiation from surface soils and airborne resuspended
28 particlesr
29
30 Since evaluation of migration in the saturated zone is not within the scope of a source
31 aggregAe area gement stidj}yAAMS), ingestion of or contact with groundwater were
32 was not evaluated as exposure pathways. However, since migration of waste constituents
33 within the saturated zone will be addressed in the 200 West Groundwater -AAS
34 AR NA contaminants likely to migrate to the water table
35 and waste management units that have a high potential to impact groundwater will be
36 identified.
37
38
39 5.2 POTENTIAL EXPOSURE SCENARIOS AND HUMAN HEALTH CONCERNS
40
41 The routes by which a Hanford Site worker could potentially be exposed to
42 contamination at the waste management units include ingestion, inhalation, direct contact
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1 with soils, and direct exposure to radiation. To evaluate the potential for exposure at
2 individual waste management unitsj it is necessary to have data available for surface soils,
3 air, and radiation levels. Although samples have been collected from each of these media,
4 only the surface radiation survey data (contamination levels and dose rate) are specific to
5 individual waste management units. Therefore, only pathways associated with the surface
6 radiological contamination and external dose rates can be evaluated with confidence at this
7 time. Potential exposures by other pathways were evaluated based on available knowledge
8 regarding contaminants disposed to the waste management units and the integrity of
9 engineered barriers.
10
11
12 5.2.1 External Exposure
13
14- External dose rate surveys, which are performed on a waste management unit basis,
15 were used as the measure of a unit's potential for impacting human health through direct
1 external radiation exposure. The contaminants of potential concern for this pathway are the
17- radionuclides that emit moderate to high energy penetrating gamma radiation. The measured
18 dose rates at S Plant Aggregate Area waste management units are presented in Table 5-1
19 from the available survey data.

21. For 4-Q|| of the -78 { S Plant Aggregate Area waste management units, no radiation
22 survey data are available. For the remaining 37| units that do have radiation survey data
23- of some type, 21 were reported as having no contamination detected.
24,
25 Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC +988N$ ) was used
26- as the basis for setting one of the criteria used to identify waste management units that can be
2J, considered high priority sites. The manual indicates that waste management units with
28' radition levels of 2 mrem/h be posted with "Radiation Area" signs and undergo access
29'- controls for the purpose of personnel protection. With the same objective in mind, the level
30 of 2 mrem/h is recommended as one of the criteria for distinguishing high priority from
31 lower priority Me' waste managomont unit3. The 216 S 8 Trench, 216 S 172 Contro
32 Stnioturo, and the 218 V7 Burial Ground woro the only waste management units th
33 eiicoeded the 2 mrcem/h. in the instanocs where rosult3 wero roperted in urmtb of mR/b
34 (milRoentgen/h) it was assumed that 1 mR/h is equivalent to 1 mrem/hC N waste

35managememt units or unplannedt reteases' are sknown toa have txceeded the 2 mr/h criteria.
36
37 High levels of radiation were reportedly associated with some of the unplanned releases
38 that are listed in Table 5-1. However, many of these releases occurred in the early years of
39 the Hanford Site and more recent survey data are not available. Some of the releases were
40 reportedly remediated by removing contaminated soil for disposal in burial grounds, paving
41 or covering the area with soil, or flushing the soil with water. The effectiveness of the
42 various remediation measures is not known, and confirmatory survey measurements are not
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1 available. Thus, with the exception of unplanned releases located within engineered waste
2 units, which are routinely surveyed, information on the current radiological status of
3 remediated unplanned releases is deficient and is identified as a data gap in Section 8.0.
4
5
6 5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust
7
8 Radionuclides and nonradioactive contaminants of concern for the soil ingestion and
9 fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils,

10 and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little
11 information is available to evaluate the levels of specific radionuclides or nonradioactive
12 ehemieals-cotainants in surface soils. Surface radiological contamination surveys were
13 performed at many of the waste management units and provide measures of unit specific

ui 14 gross contamination levels. Available gross aetivity--con aininfWsurvey data for the S
15 Plant Aggregate Area waste management units are provided in Table 5-1.
16
17 The Westinghouse Hanford Environmental Protection Group policies state that the
18 presence of any smearable alpha constitutes a potential threat to human health and qualifies a
19 waste management unit for a high remediation priority (Huckfeldt 19911). Waste
20 management units that exhibit elevated alpha readings in radiological surveys can be
* )I presumed to have surface contamination, since alpha radiation cannot penetrate solids.

23 Westinghouse Hanford manual WHICG-M 41-0 Rt n Pr"ciii(WHC 4988b492)
24 was also used to set criteria for identifying waste management units that can be considered
25 high remediation priority sites. The manual indicates that waste management units with a
26 level of 100 cf/min (,0 ii)Wabove background beta/gamma, and/or 20 e-j/min
27 alpha, be posted with "Surface Contamination Area" signs and undergo access controls for
28 the purpose of personnel protection. With the same objective in mind, the levels of 100
29 c/min above background beta/gamma and 20 dig/min alpha are recommended as two of the
30 criteria for identifying high priority waste management units. For those be4/gamm survey
31 readings that are in units of dis/min, a conversion was made to e/min assuming a survey
32 detector efficiency of 10%.
33
34 It should be noted that these radiation readings may indicate transient conditions (e.g.,
35 presence of contaminated vegetation) and that routine stabilization of surface contamination is
36 carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action
37 (RA6 pIrogram.
38
39 Units subject to collapse of containment structures pose a potential threat of exposure
40 through release of contaminants to the surface. Three Four of the older cribs are open
41 wooden structures that could fail-ea fstieany, which could force contaminants from the
42 buried crib" to the surface xG
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1 216-S-5, 216-S-7, id6- and 216-S-20 .0iiall have a potential for collapse and are
2 believed to contain dispersable contaminants that would exceed reporting requirements if
3 released.
4
5
6 5.2.3 Inhalation of Volatiles
7
8 As summarized in Section 4.1, the distribution of volatile organics in soils is not well-
9 defined in the S Plant Aggregate Area. Although several semivolatile compounds, such as
10 bromonaphthalene and ethylene diamine tetracetate have been disposed in the cribs, no
11 information is available on whether these compounds are still available-presnt in the near
12 surface soil column for transport to the soil surface.
13
14 The primary volatile radionuclide of concern is tritium. Exposure to tritium (as
15 tritiated water vapor) and the potential for tritium release via radiolytic production of
f hydrogen from aqueous radioactive wastes is of concern. The mode of disposal of this
17-- material cannot be determined from available information.
18,
19
20- 5.2.4 Migration to Groundwater
21
22 Risks that could potentially occur due to migration of contaminants in groundwater to
23- existing or potential receptors will be addressed in the 200 West Groundwater Aggregate
24, Area Management-StudyAAMSk and will not therefore|, be discussed in the S Plant
25 AAMSR-Repert. However, the potential for individual units to impact groundwater has been
26- discussed in Section 4.1.
22L
28' in addition to direct disposal of liquid wastes to the soil column, one unit is suspected
29> to be the source of subsurface contamiant migration. The sanitafy crib is loeatcd about
30 21 m (SO ft west of the southwest corner of the 211 SX Tank Fa. Approdmatcly
31 22,600 L (161,200 gal) of liquid per day afc sad to be disposed of though the septic t.
32 There is thus a sigrdficant flux of water tlwough the vadose zone beneath the site. if ae
33 migmtion from the Sanitf Crb has euned, then it is possible that the septic ta
34 discharges are remobilizing contamination adsorbed onto the suface of soil particles. if this
35 is the case, then the septic system could be flang contaminated water into the aquifer that
36 is re than 100 times the reportable quantity and quality standards.
37
38
39 5.3 ADDITIONAL SCREENING CRITERIA
40
41 In addition to determining human health concerns for a worker at each of the waste
42 management units, previously developed site ranking criteria were investigated for the
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I purpose of setting priorities for waste management units and unplanned releases. These
2 criteria are the CERCLA IS scores (40-GFR-300)-assigned during preliminary
3 assessment/site inspection (PA/SI) activities performed for the Hanford Site (DOE|fL 1988),
4 and the rankings assigned by the Westinghouse Hanford Environmental Protection Group to
5 prioritize sites needing remedial actions for radiological control (Huckfeldt 19910).
6
7 Both of these ranking systems take into account some measure of hazard and
8 environmental mobility and are thus appropriate to consider for waste unit prioritization.
9 The HRSrankitg system evaluates units based on their relative risk, taking into account the

10 population at risk, the hazard potential of the substces d wst chso ,t a
11 dat the facility, the potential for contamination of the environment, the
12 potential risk of fire and explosion, and the potential for ijryxpsr associated with
13 humans or animals that come into contact with the waste management unit inventory. The
14 HRS is| thus! appropriate to consider for screening waste management units.
15
16 The PA/SI screening was performed using the EPA's HRS and tli mHRS. The HRS
17 (40-GFR-300)-is a site ranking methodology that was designed to determine whether sites
18 should be placed on the CERCLA National Priority List (NPL) based on chemical
19 contamination history. The EPA has established the criteria for placement on the NPL to be
20 a score of 28.5 or greater. Thrtrabus in thPAS a een evised

21 (December 14, L99Q). The H $cqres are only sda av
W22 therefore, the reision wilf not iwfpactahe evaluatnprocess. The mHRS is a rankirg

23 system developed by the Pacific Northwest ILboratory (PNL) for fhe WS Depment pf
24 Enrgy(DOE) that uses the basic methodology of the -1 (6-D.b. M1990) HRS;
25 however, it more accurately predicts the impacts from radionuclides. The mHRS takes into
26 account concentration, half-life, and other chemical-specific parameters that are not
27 considered by the W HRS. The mHRS has not been accepted by EPA as a ranking system.
28
29 Many of the S Plant Aggregate Area waste management units were ranked in the
30 pcliminary assessment/site inspetion Y uh flsing both the HRS and mHRS. For those
31 waste management units that were not ranked in the pre e site inspeotio
32 A/SI, unit type and discharge history were evaluated in comparison with ranked units for
33 the purpose of setting priorities. If a waste management unit that has been ranked exhibits
34 similar characteristics (e.g., construction, waste type, and volume), the value for the ranked
35 unit was applied to the unit without an HRS or mHRS score. If no ranked waste
36 management units exhibit similar characteristics, then the unit was not ranked; however, a
37 high or low score was determined qualitatively through evaluation of unit configuration and
38 contamination history.
39
40 Table 5-1 lists the HRS and mHRS rankings, as well as scores that were assigned for
41 unranked waste management units, based on their similarity to ranked units in terms of type,
42 construction, and quantity of waste disposed. If no similar waste management units were
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I available for comparison, the units were not ranked but were assigned a qualitative indicator
2 of migration potential. Tabke 514 the t e e Wsinhiuse
3 En hwmntloeii t~idi Group (ucked 1991) A sctret reter suts in the&

6
7 For the HRS ranking, 10 units of the 78I S Plant Aggregate Area waste management
8 units were given a score of 28.5 or greater. For the mHRS ranking, 9 units were given
9 a score of 28.5 or greater (all of which had HRS scores greater than 28.5). Bleven
10 units received a qualitative "high" score and 3W.Z units received a qualitative "low" score.
11 Each of the units that received a qualitative "high" HRS and mHRS score (2 w4cribs, 2
12 ditches, 2-twd ponds, andan unplanned releasel, 3 control facilitics, and he rotention
13 basin) was given such a rating based on their discharge history of large quantities of
14' hazardous materials that potentially could have been transported to the groundwater. The
15 units that received qualitative "low" scores (the I e septic tank, +heo,' pond, th&&'
16 trench, 2-iffiburial grounds s, s w entipn basws, and 30
17- e unplanned releases) were given that ranking because there is no known history of

1 , liquid hazardous material disposal that could affect groundwater beneath the S Plant
19 Aggregate Area. Three Onesites did not receive a ranking, although investigated in the
20- preliminary assessment/site inspection because of insufficient data. These were denoted as
21_ "ENS" according to the terminology used in "MfNSt.by the preliminary assessment/site
22 inspection foWdicate s os ie .
23'
24
25 5.4 SUMMARY OF SCREENING RESULTS
26=
27, The screening process was used to sort sites--,4.^tas either high priority or low
28- priority. Table 5-1 lists the S Plant Aggregate Area waste management units that exceeded
29> one or more of the screening criteria identified in the preceding sections. In total, 32-k
30 units were identified as high priority.
31
32 Radiation survey results (dose rate and/or contamination) were available for 4 of
33 the 76-;<3vaste management units 4W, _panned r aes. Twenty-one were reported as
34 having no detectable results. T E fhe remaining 4412 units had survey results that
35 exceeded one or more of the criteria (2 mrem/h, 100 cj/min beta/gamma, and 20 e-i/min
36 alpha).
37
38 For the HRS scores, 10 waste management units were given scores of 28.5 or greater.
39 For the mHRS, 9 units received a score of 28.5 or greater. EleveftSevef units received
40 qualitative "high" scores. Some ef tesit were designated as high priority for 2 or
41 more of the criteria, hence only 34-t total sites- 4 ne muntn d npa d
42 0e04kare designated high priority. Two of the -78sites-*ast: maagem nitswere
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assigned ( Westinghouse Hanford Environmental Protection Group scores of 7 or greater.
Scoring values of 9 and 10 were assigned to 216-S-1 and 216-S-2 Cribs, and 216-S-7 Crib,
respectively.
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. Page 1 of 4

waste Management HRS nRadiation Surveys Environmental High

Ut ame W pating Rating et/min dis/min mrem/h Protection Score Priority

Unit Name WMU Type Ratatin

Cibs and Dris.. 
..

216-S-1&2 Cribs 55.36 57.73 3,500" NA NA 9 Yes

216-S-5 Crib 47.81 30.75 NC NA NC -

216-.-6 Crib 47.81 42.14 NC NA NC - Yes

216-S-7 7Crib 57.88 59.63 NC NA NC 10 Yes

216-8-9 Crib 50.33 39.23 NC NA NC -

216-S-13 Crib 1.45 1.45 NC NA NA - No

216-S-20 Crib 50.33 43.70 NC NA NC - Yes

216-S-22 Crib 1.03 0.82 NC NA NC - No 0

216-S-23 Crib 1.03 1.14 NC NA NC - No

216-S-25 Crib High" High"' NC NA NC - Yes

216-S-26 Crib Highw Hight NC NA NC - Yes

216-S-3 French Drain 47.81 49.97 NC NA NA - Yes

Ponds, Dlit hes, Mid Trenches

216-S-LOP Pond HighW High" NC NA NC Yes

216-FS-11 Pond 45.30 17.70 NC NA NC Yes

216-S-15 Pond 1.03 0.71 2,000 - NA NA - Yes

216-S-16P Pond HighW High" NA NA NA - Yes

216-S-17 Pond 47.81 42.14 1,000 NA NA - Yes

216-S-19 Pond Lowd Lowd NC NA NC - No

216-S-lOD Ditch High" High"' NC NA NC - Yes

216-S-16D Ditch 47.81 42.14 NC NA NC - Yes
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. Page 2 of 4

Waste Management HRS mHRS Radiation Surveys Environmental High
Unit Name WMU Type Rating Rating ct/sin dis/min mrem/h Protection Score Priority

216-U-9 Ditch High" High NA NA NA - Yes

216-S-8 Trench 2.07 2.29 NA NA NA - No

216-S-12 Trench 1.03 0.82 NC NC NC - No

216-S-14 Trench 1.03 0.71 NC NC NA - No

216-S-18 Trench Lowd Lowd NC NA NC - No

-fticTanks and Associated Drain Fields

2607-W6 Septic Tank & Tile Field Low' Lowd NA NA NA No

2607-WZ Septic Tanks (2) & Drain Field Low' Lowd NA NA NA - No

Sanitary Crib Low* Lowd NA NA NA -No O

- Transfer:Facilides Dieitn Boxes, and Pipee-

216-S-172 Control Structure Lowd Low' NA NA NA No W 3

2904-S-160 Control Structure Lowd Lowt 5,000 NA NA - Yes

2904-S-170 Control Structure Low1  Lowd <200 NA NA - Yes

2904-S-171 Control Structure Lowd Lowd <100 NA NA - No

BiBsL

207-S Retention Basin Lewd Low'd 6,000 NA NA yes

207-SL Retention Basin Lowd Lowd NC NA NA No

BurialSies

218-W-7 Burial Ground Lowd Low' NA NA NA No

218-W-9 Burial Ground Lowd Lowd 2,500# NA NA - Yes
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. Page 3 of 4

WHC(SPLANT)/9-12-92/03153T

(A

C

Waste Management HRS mHRS Radiation Surveys Environmental High
Unit Name WMU Type Rating Rating et/nn disnuin mreI/h Protection Score Priority

Unplanned Releases

UN-200-W-32 Unplanned Release Lowt' Low* 3,000 NA NA - Yes

UN-200-W-34 Unplanned Release High" High" NA NA NA - Yes

UN-200-W-35 Unplanned Release Low* Low" NA NA NA - No

UN-200-W-41 Unplanned Release Lowt' Low/ NA NA NA - No

UN-200-W-42 Unplanned Release 0.80 - 5,000 NA NA - Yes

UN-200-W-43 Unplanned Release 0.80 - NA NA NA - No

UN-200-W-52 Unplanned Release Low1  Lowd NA NA NA - No

UN-200-W-56 Unplanned Release 1.00 - NA NA NA - No

UN-200-W-61 Unplanned Release 1.00 - NA NA NA - No

UN-200-W-69 Unplanned Release Low'd Low' NA NA NA - No

UN-200-W-83 Unplanned Release ENS - NA NA NA - No

UN-200-W-108 Unplanned Release Lowd, Low NC NC NC - No

UN-200-W-109 Unplanned Release Lowd Lowt/ 6,000 NA NA - Yes

UN-200-W-116 Unplanned Release Low' Low' NA NA NA - No

u
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Table 5-1. Hazard Ranldng Scores for the S Plant Aggregate Area. Page 4 of 4

Waste Management HRS mHRS Radiation Surveys Environmental High
Unit Name WMU Type Rating Rating ct/min dis/min rnrem/h Protection Score Priority

UN-200-W-123 Unplanned Release Low" Lowe! NA NA NA - No

UN-200-W-127 Unplanned Release Low" Low" NA NA NA - No

UN-216-W-30 Unplanned Release Lowd Lowe 350 NA NA - Yes

NA = No data available.
NC = No contamination detected.
ENS = Classification given in PA/SI when sufficient information was not available for scoring.

"' Beta/gamma measurement converted from dis/min to ct/min.
b/ A high value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "high"

Score.
ol A low value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "low"

score.

Un
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1 6.0 IDENTICATION-OF POTENTIALLY APPLICABLE OR RELEVANT
2 AND APPROPRIATE REQUIREMENTS
3 FOR THE S PLANT AGGREGATE AREA
4
5
6 6.1 INTRODUCTION
7
8 The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the
9 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

10 requing-o reuirthat all applicable or relevant and appropriate requirements (ARARs) be
11 employed during implementation of a hazardous waste site cleanup. "Applicable"
12 requirements are defined by the U.S. Environmental Protection Agency (EPA) in "CERCLA
13 Compliance with Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as:
14
15 cleanup standards, standards of control, and other substantive environmental protection
16 requirements, criteria, or limitations promulgated under federal or state law that
17 specifically address a hazardous substance, pollutant, contaminant, remedial action,
18 location, or other circumstance at a CERCLA site.
19
20 A separate set of "relevant and appropriate" requirements that must be evaluated
21 include:

@22
23 cleanup standards, standards of control, and other substantive environmental protection
24 requirements, criteria, or limitations promulgated under federal or state law that while
25 not "applicable" to a hazardous substance, pollutant, contaminant, remedial action,
26 location, or other circumstance at a CERCLA site, address problems or situations
27 sufficiently similar to those encountered at the CERCLA site that their use is well
28 suited to the particular site.
29
30 "To-be-Considered Materials" (TBCs) are nonpromulgated advisories or guidance
31 issued by federal or state governments that are not legally binding and do not have the status
32 of potential ARARs. However, in many circumstances, TBCs will be considered along with
33 potential ARARs and may be used in determining the necessary level of cleanup for
34 protection of health or the environment.
35
36 The following sections identify potential ARARs to be used in developing and assessing
37 various remedial action alternatives at the S Plant Aggregate Area. Specific requirements
38 pertaining to hazardous and radiological waste management, remediation of contaminated
39 soils, surface water protection, and air quality will be discussed.
40
41 The potential ARARs focus on federal or state statutes, regulations, criteria, and
42 guidelines. The specific types of potential ARARs evaluated include th 4 followin:
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2 * Contaminant-specifict
3
4 * Location-specific--and
5
6 * Action-specific.
7
8 Pei Contaminant-specific ARARs are usually health or risk-based numerical
9 values or methodologies that, when applied to site-specific conditions, result in the
10 establishment of numerical contaminant values that are generally recognized by the regulatory
11 agencies as allowable to protect human health and the environment. In the case of the S
12 Plant Aggregate Area, N M contaminant-specific petential-ARARs address chemical
13 constituents and/or radionuclides. The potential contaminant-specific ARARs that were
14, evaluated for the S Plant Aggregate Area are discussed in Section 6.2.
15
16- P'ential lhocation-specific ARARs are restrictions placed on the concentration of
17 hazardous substances, or the conduct of activities, solely because they occur in specific
18 locations. The pOetial location-specific petential-ARARs that were evaluated for the S
19> Plant Aggregate Area are discussed in Section 6.3.
20 .
21 ~ PotEntiafaAction-specific ARARs apply to particular remediation methods and
22' technologies, and are evaluated during the detailed screening and evaluation of remediation
23 _ alternatives. The potential action-specific ARARs that were evaluated for the S Plant
24 Aggregate Area are discussed in Section 6.4.
25'
26 The TBC requirements are other federal and state criteria, advisories, and regulatory
27 guidance that are not promulgated regulations, but are to be considered in evaluating
28 ! alternatives. Potential TBCs include U.S. Department of Energy (DOE) Orders that carry
29, out authority granted under the Atomic Energy Act. All DOE Orders are potentially
30 applicable to operations at the S Plant Aggregate Area. Specific TBC requirements are
31 discussed in Section 6.5.
32
33 Potential contaminant- and location-specific ARARs will be refined during the
34 graae td(AAMS) process. Potential action-specific ARARs are
35 briefly discussed in this section, and will be further evaluated upon final selection of
36 remedial alternatives. The points at which these petential-ARARs must be achieved and the
37 timing of the ARARs evaluations are discussed in Sections 6.6 and 6.7, respectively.
38
39
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. 1 6.2 CONTAMINANT-SPECIFIC REQUIREMENTS
2
3 A contaminant-specific requirement sets concentration limits in various environmental
4 media for specific hazardous substances, pollutants, or contaminants. Based on available
5 information, some of the currently known or suspected contaminants that may be present in
6 the S Plant Aggregate Area are outlined in Table 4-18. The currently identified potential
7 federal and state contaminant-specific ARARs are summarized below.
8
9

10 6.2.1 Federal Requirements
11
12 Federal contaminant-specific requirements are specified in several statutes, codified in
13 the U.S. Code (USC), and promulgated in the Code of Federal Regulations (CFR), as
14 follows:
15
16 * 6&AA-Clean Water Act (33lUSC 1251) Federal Water Quality Criteria
17 (FWQC) (4CFlfl31) are developed under the authority of the Clean Water Act
18 5A to serve as guidelines to the states for determining
19 receiving water quality standards. Different FWQC are derived for protection of
20 human health and protection of aquatic life. The human health FWQC are

C 21 further subdivided according to how people are expected to use the water (e.g.,
22 drinking the water versus consuming fish caught from the water). ThaSARA
23 121(d)(2) states that remedial actions shall attain FWQC where they are relevant
24 and appropriate, taking into account the designated or potential use of the water,
25 the media affected, the purpose of the criteria, and current information. Many
26 more substances have FWQC than maximum contaminant levels (MCLs) issued
27 under the Safe Drinking Water Act (SDWA, see discussion below); consequently,
28 EPA and other state agencies rely on these criteria more than MCLs, even though
29 these criteria can only be considered relevant and appropriate and not applicable.
30
31 ThFWQC would not be considered at ft S Plant Aggregate Area, as no natural
32 surface water bodies exist in the S Plant Aggregate Area. The only existing man-
33 made surface water bodies at S Plant Aggregate Area are waste management
34 units.
35
36 62 .2-Safe Drinking Water Act,(42US 3%0(f). Under the authority of the
37 Safe Drinking Water Act (42,USC AQf%, MCLS ( apply when the
38 water may be used for drinking. At pfesent,-Crent6EPA and the State of
39 Washington apply MCLs as the standards for groundwater contaminants at
40 CERCLA sites that could be used as drinking water sources. Groundwater
41' contamination and application of MCLs as potential-ARARs are addressed under
42 a separate AAMS specific to groundwater.
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I ' 62.3-Resource Conservation and Recovery Act (42 USC69, 46 CFR 260
2 t4271). T 6esConservaAtiand R veryARCRA) addresses the
3 generation and transportation of hazardous waste, and waste management
4 activities at facilities that treat, store, or dispose of hazardous wastes. Subtitle C
5 (Hazardous Waste Management) mandates the creation of a cradle-to-grave
6 management and permitting system for hazardous wastes. ft RCRA defines
7 hazardous wastes (40C W2) as "solid wastes" (even though the waste is often
8 liquid in physical form) that may cause or significantly contribute to an increase
9 in mortality or serious illness, or that poses a substantial hazard to human health
10 or the environment when improperly managed. In Washington State, RCRA is
11 implemented by EPA and the authorized state agency, the Washington State
12 Department of Ecology (Ecology).
13
14 RCRX is potentially applicable or- relevant and appropriate to the S Plant Aggregate

13'Area. The extensive permitting requiremaents under RCRA would onl apply to a waste
16n management unit that is an identified havardous waste TSD facility, and to hazardous waste
17 management activities that oceuared outside an area of contamninatio. if a waste
18- mnanagemient unit is not a RCRX TSD faciity and if remediation occuirs on site, then the
19g RCRA permitting requirements wouild not have to be satisfied. However oteubtnie
20 requirements necessary to protect human health and the enivironment would costitlt

22-24R

27 -

29
36'~ Two key pbtefpl cntaminant-specific ARARs have been adopted under the
31 federal hazardous waste regulations: the Toxicity Characteristic Leaching
32 Procedure (TCLP) designation limits promulgated under 40 CER Part 261; and
33 the hazardous waste land disposal restrictions rfor constituent
34 concentrations promulgated under 40 CFR Part 268.
35
36 The TCLP designation limits define when a waste is hazardous, and are used to
37 determine when more stringent management standards apply than would be
38 applied to typical solid wastes. Thus, the TCLP M " contaminant-specific
39 ARARs can be used to determine when RCRA waste management standards may
40 be required. The TCLP limits are presented in Table 6-1.
41
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I The land dispasal rostrition , re numerical limits derived by EPA by
2 reviewing available technologies for treating hazardous wastes. Until a prohibited

3 waste can meet the numerical limits, it can be prohibited from land disposal.
4 Two sets of limits have been promulgated: limits for constituent concentrations
5 in waste extract, which uses the TCLP test to obtain a leached sample of the

6 waste; and limits for constituent concentrations in waste, which addresses the
7 total contaminant concentration in the waste. Appjica 6 CECA Ations
8 based &ndeterinainaof waste "placemelt disposa" kbring a remedliatioh

9 ~action.Acdngt WE Dt tSettie3-FPA conhdtt

10 Cengres& did wo mn nstonoiainrmatonls, orflprOVenent of
11 1M.sW M IosaThd sposa
12 numeflcal iiWti a be used to determine if generated c1eanup wastes can be
13 redisposed of' oniewhu ute ramno utb ujc iocrti
14 tramn rcie ro ohddsoa The lad-dispcsal restritins LDR

"15 limits are presented in Table 6-1 (see Section 6.4.h-2 for a further discussion on
16 applying t limits).
17
18 t b6.24.4-Clean Air Act (420UC40). The Clean Air Act (2
19 establishes National Primary and Secondary Ambient Air Quality Standards

20 (NAAQS) (40 CFR Part 50), National Emission Standards for Hazardous Air

21 Pollutants (NESHAP)(40 CFR Part 61), and New Source Performance Standards

@22 (NSPS)(40 CFR Part 60).
23
24 In general, new and modified stationary sources of air emissions must undergo a
25 pre-construction review to determine whether the construction or modification of

26 any source, such as a CERCLA remedial program, will interfere with attainment
27 or maintenance of NAAQS or fail to meet other new source review requirements
28 including NESHAP' and NSPS. However, the process applies only to "major"

29 sources of air emissions (defined as emissions of 250 tons per year). The S Plant

30 Aggregate Area would not constitute a major source.
31
32 Section 112 of the Clean Air Act directs EPA to establish standards at the level

33 that provides an ample margin of safety to protect the public health from

34 hazardous air pollutants. The NESHAP standards for radionuclides are directly
35 applicable to DOE facilities under Subpart H of Section 112 that establishes a 10
36 mrem/year facility-wide standard during rleanxup of thpsi
37 offt4%recept. Further, if the maximum individual dose add
38 c r n modification during remediation exceeds % pereent-of the

39 NESHAP standard (0.1 mrem/yr), a report meeting the substantive requirements

40 of an application for approval of construction must be prepared.
41
42

WHC(SPLANT)/9-15-92/03136A

6-5



DOE/RL-91-60
Draft B

1 6.2.2 State of Washington Requirements
2
3 Potential state contaminant-specific requirements are specified in several statutes,
4 codified in the Revised Code of Washington (RCW) and promulgated in the Washington
5 Administrative Code (WAC).
6
7 e 622A-Model Toxics Control Act (CW 7OOf.5DChapter 173-.4. WAC).
8 The Model Toxics Control Act (MTCA C 7 ) (eeoogyr-994)
9 authorized Ecology to adopt cleanup standards for remedial actions at hazardous
10 waste sites. These regulations are considered potential ARARs for soil,
11 groundwater, and surface water cleanup actions. The processes for identifying,
12 investigating, and cleaning up hazardous waste sites are defined and cleanup
13 tandards-evtes are set for groundwater, soil, surface water, and air in Chapter
14 173-340 WAC.
13
16. Under the MTdCl TAxds Ccntrzl L4t regulations, cleanup standards may be
17 established by one of three methods.
fg,
19- Ai Method A may be used if a routine cleanup action, as defined in WAC
20 173-340-200, is being conducted at the site or relatively few hazardous
2. substances are involved for which cleanup standards have been specified by
22- Tables 1, 2, or 3 of WAC 173-340-720 through -745.
23
24 4 Under Method B, a risk level of 10 is established and a risk calculation
25' based on contaminants present is determined.
26
27 Method C cleanup standards represent concentrations that are protective of
2S. human health and the environment for specified site uses. Method C
29 cleanup standards may be established where it can be demonstrated that
3CC such standards comply with applicable state and federal laws, that all
31 practical methods of treatment are used, that institutional controls are
32 implemented, and that one of the following conditions exist: (1) Method A
33 or B standards are below background concentrations; (2) Method A or
34 Method B results in a significantly greater threat to human health or the
35 environment; (3) Method A or Method B standards are below technically
36 possible concentrations, or (4) the site is defined as an industrial site for
37 purposes of soil remediation.
38
39 Table 1 of Method A addresses groundwater, so it is not considered to be an
40 ARAR for 4@S Plant Aggregate Area (groundwater will be addressed in the 200
41 West Groundwater At t (AAMS
42 fepeft). Table 2 of Method A is intended for non-industrial site soil cleanups,
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1 and Table 3 ef-Methed-A-is intended for industrial site soil cleanups. Method A
2 industrial soil cleanup standards for preliminary contaminants of concern are
3 provided as potential ARARs in Table 6-1.
4
5 In addition to Method A, Method B and Method C cleanup standards may also be
6 considered potential ARARs for the S Plant Aggregate Area. Method B and
7 Method C cleanup standards can be calculated on a case-by-case basis in concert
8 with Ecology. Method B and Method C should be used where Method A
9 standards do not exist or cannot be met, or where routine cleanup actions cannot

10 be implemented at a specific waste management unit.
11
12 % 6 rr-State Hazardous Waste Management Act and Dangerous Waste
13 Regulations (Cdapter 173-303 WAC). The State of Washington is a RCRA-
14 authorized state for hazardous waste management, and has developed state-
15 specific hazardous waste regulations under the authority of the State Hazardous
16 Waste Management Act. Generally, state hazardous waste regulations (WAC
17 Iit$3 parallel the federal regulations. The state definition of a hazardous
18 waste incorporates the EPA designation of hazardous waste that is based on the
19 compound being specifically listed as hazardous, or on the waste exhibiting the
20 properties of reactivity, ignitability, corrosivity, or toxicity as determined by the
21 TCLP.

@23 In addition, Washington State identifies other waste as hazardous. Three unique
24 criteria are established: toxic dangerous waste; persistent dangerous waste; and
25 carcinogenic dangerous waste. These additional designation criteria may be
26 imposed by Ecology as potential ARARs, for purposes of determining acceptable
27 cleanup standards and appropriate waste management standards.
28
29 6 < .2.2.2Ambient Air Quality Standards and Emission Limits for
30 Radionuclides (Chapter 173-480 WAC). These Ecology ambient air quality
31 standards specify maximum accumulated dose limits to members of the public.
32 Oth.. i Q4aIty SadrsPotentially appliCab1flein d carbon m.nxid.
33 ozone, nitrogendioxide (AC f7345),andvoltl organiimoundr (WAC

36 Prflino hePbi n he&EnVironment.l
37
38 W4 62r24-Monitoring and Enforcement of Air Quality and Emission Standards
39 for Radionuclides (A-hapter 246-247 gf|. These penmitting
40 equiements-s 4 by the Washington State Department of Health
41' adopt the Ecology standards for maximum accumulated dose limits to members of
42 the public. A to EW
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I A6&,5-Controls for New Sources of Toxic Air Pollutants (Chapter 173-460
2 WAC). In accordance with regulations recently promulgated by Ecology in
3 Chapter 173-460 WAC, any new emission source will be subject to Toxic Air
4 Pollutant emission standards. The regulations establish allowable ambient source
5 impact levels (ASILs) for hundreds of organic and inorganic compounds.
6 Ecology's ASILs may constitute potential ARARs for cleanup activities that have
7 a potential to affect air. TheASILs for preliminary contaminants of concern are
8 provided in Table 6-1.
9
10 -6 -Water Quality Standards. Washington State has promulgated various
11 numerical standards related to surface water and groundwater contaminants.
12 These are included principally in the following regulations:
13
14 * Public Water Supplies (Chapter 248-54 WAC). This regulation
15 establishes drinking water standards for public water supplies. The
V6 standards essentially parallel the federal drinking water standards (40 CFR
17- Parts 141 and 143).
18-
19 4 Water Quality Standards for Ground Wats qGr 9 4whterof the State
2P, of Washington (RCW 4 Chapter 173-200 WAC). This regulation
2f establishes contaminant standards for protecting existing and future
22' beneficial uses of groundwater through the reduction or elimination of the
23, discharge of contaminants to the state's groundwater.
24
25" *y Water Quality Standards for Surface Waters of the State of Washington
2! (Chapter 173-201 WAC and Proposed Chapter 173-203$#i'dj73-201A
27 WAC). Ecology has adopted numerical ambient water quality criteria for six
2V' conventional pollutant parameters for-varies sufazz water classes (WAC 173
29, 2d01: (1) fecal coliforn bacteria; (2)
30 dissolved oxygen; (3) total dissolved gas; (4) temperature; (5) pH; and (6)
31 turbidity. In addition, toxic, radioactive, or deleterious material concentrations
32 shall be below those of public health significance or which may cause acute or
33 chronic toxic conditions to the aquatic environment or which may adversely affect
34 any water use. Numerical criteria currently exist for a limited number of toxic
35 substances (WAC 173-201-047). Ecology has initiated rulemaking to modify and
36 incorporate additionalnumerical criteria for toxic subsm es and fcr radioactive
37 subseeschicsand to reclassify certain waters of the state t
38
39
40 Under the state Water Quality Standards, the criteria and classifications do not
41 apply inside an authorized miiig-{ObUidNzone surrounding a wastewater
42 discharge. In defining Miiingidiition zones, Ecology generally follows
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1 guidelines contained in "Criteria for Sewage Works Design." Although water
2 quality standards can be exceeded inside the m~g-d4iAti 4 zone, state
3 regulations will not permit discharges that cause mortalities of fish or shellfish
4 within the zone or that diminish aesthetic values.
5
6 These water qualmity standards do not constitute PJARs for puqoescz e
7 establishing cleanup standards for the S Plant Aggroge-AtoMa-.Groundwater is
8 beiiig-w4'lt baddressed undi 2 a snpa std M 2fWsG dwter
9 AAMSR in which pertinent groundwater-related potential ARARs will be

10 covered. No surface water bodies exist within the S Plant Aggregate Area, so
11 there will be no need to achieve ambient water quality standards during
12 remediation activities.
13
14 The numerical water quality standards cited above may become potential ARARs
15 if selected remedial actions could result in discharges to groundwater or surface
16 water (e.g., if treated wastewaters are discharged to the soil column or the
17 Columbia River). Determining appropriate standards for such discharges will
18 depend on the type of remediation performed and will have to be established on a
19 case-by-case basis as remedial actions are defined.
20
21 * .2,.3-National Pollutant Discharge Elimination System (Chapter17-320

W22 a-0c Part12and Water Quality Standards
23 w 72 n 4 National Pollutant Discharge Elimination
24 System (NPDES) regulations govern point source discharges into navigable
25 waters. Limits on the concentrations of contaminants and volumetric flowrates
26 that may be discharged are determined on a case-by-case basis and permitted
27 under this program. No point source discharges have been identified. The EPA
28 implements this program in Washington State for federal facilities; however,
29 assumption of the NPDES program by the state is likely within five years.
30
31
32 6.3 LOCATION-SPECIFIC REQUIREMENTS
33
34 VotentiaLocation-specific ARARs are restrictions placed on the concentration of
35 hazardous substances or the conduct of activities solely because they are in specific locations.
36 Some examples of special locations include floodplains, wetlands, historic places, and
37 sensitive ecosystems or habitats.
38
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1 Table 6-2 lists various location-specific standards and indicates which of these may be
2 potential ARARs. Potential ARARs have been identified as follows:
3
4 0 Floodplains. Requirements for protecting floodplains are not ARARs for
5 activities conducted within the S Plant Aggregate Area Af .h .g.
6 d'd b. However, remedial
7 actions selected for cleanup may require projects in or near floodplains (e.g.,
8 construction of a treatment facility outfall at the Columbia River). In such cases,
9 location-specific floodplain requirements may be potential ARARs.
10
11 0 Wetlands, Shorelines, and Rivers and Streams. Requirements related to
12 wetlands, shorelines, and rivers and streams are not ARARs for activities
13 conducted within the S Plant Aggregate Area. However, remedial actions
14 selected for cleanup may require projects on a shoreline or wetland, or discharges
P to wetlands (e.g., construction of a treatment facility outfall at the Columbia
16, River). In such cases, location-specific shoreline and wetlands requirements may
17 be potential ARARs.
18
9 0 Threatened and Endangered Species Habitats. As discussed in Section 3.6,

20 various threatened and endangered species inhabit portions of the Hanford Site
if and may occur in the S Plant Aggregate Area (American peregrine falcon, bald
22- eagle, white pelican, and sandhill crane). Therefore, critical habitat protection
23 for these species would constitute a potential ARAR.
24
25, 0 Wild and Scenic Rivers. The Columbia River Hanford Reach is currently
26 undergoing study pursuant to the federal Wild and Scenic Rivers Act. Pending
2f results of this study, actions that may impact the Hanford Reach may be
28! restricted. This requirement would not be an ARAR for remedial activities
2 within the S Plant Aggregate Area. However, Wild and Scenic Rivers Act

requirements may be potential ARARs for actions taken as a result of S Plant
31 Aggg A cleanup efforts that could affect the Hanford Reach.
32
33
34 6.4 ACTION-SPECIFIC REQUIREMENTS
35
36 P i aktion-specific ARARs are requirements that are triggered by specific
37 remedial actions at the site. These remedial actions will not be fully defined until a remedial
38 approach has been selected. However, the universe of 40|t||j action-specific ARARs
39 defied by a preliminary screening of potential remedial action alternatives will help focus
40 the selection process. Potential action-specific ARARs are outlined below. (Note that
41 pt contaminant- and ig','I location-specific petential-ARARs discussed above will
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. 1 also include provisions for ti action-specific petentia4-ARARs to be applied once the
2 remedial action is selected.)
3
4
5 6.4.1 Federal Requirements
6
7 %!. 64-11-Comprehensive Environmental Response, Compensation, and
8 Liability Act (4ZUSC 9l). Th CERCLA and regulations adopted pursuant to
9 CERCLA contained in the National Contingency Plan (40 CFR Part 300) include

10 selection criteria for remedial actions. Under the criteria, excavation and off-site
11 land disposal options are least favored when onsite treatment options are
12 available. Emphasis is placed on alternatives that permanently treat or
13 immobilize contamination. Selected alternatives must be protective of human
14 health and the environment, which implies that federal and state ARARs be met.
15 However, a remedy may be selected that does not meet all petential-ARARs if
16 the requirement is technically impractical, if its implementation would produce a
17 greater risk to human health or the environment, if an equivalent level of
18 protection can otherwise be provided, if state standards are inconsistently applied,
19 or if the remedy is only part of a complete remedial action which attains potential
20 ARARs.

C 21
* 22 CERCLA gives state cleanup standards essentially equal importance as
23 federal standards in guiding cleanup measures in cases where state standards are
24 more stringent. State standards pertain only if they are generally applicable, were
25 passed through formal means, were adopted on the basis of hydrologic, geologic,
26 or other pertinent considerations, and do not preclude the option of land disposal
27 by a state wide ban. Most importantly, CERCLA provides that cleanup of a site
28 must ensure that public health and the environment are protected. Selected
29 remedies should meet all petential-ARARs, but issues such as cost-effectiveness
30 must be weighed in the selection process.
31
32 64-2-Resource Conservation and Recovery Act (42UC90O, 4PACO'26Q
33 de s7rRCRA 42 U, and regulations adopted pursuant to RCRA,
34 describe numerous action-specific requirements that may be potential ARARs for
35 cleanup activities. The primary regulations are promulgated under 40 CFR
36 Parts 262 (stadards for generatO, 264 and 265 (sWier;a
37 rs artis se ,oramg rd is f , and include
38 such action-specific requirements as OW :
39
40 Packaging, labeling, placarding, and manifesting of offsite waste shipments-
41
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1 w Inspecting waste management areas to ensure proper performance and safe
2 conditions-
3
4 @4 Preparation of plans and procedures to train personnel and respond to
5 emergencies,
6
7 4- Management standards for containers, tanks, incinerators, and treatment
8 units-
9
10 41 Design and performance standards for land disposal facilities-;-and
11
12 . Groundwater monitoring system design and performance.
13
14 Many of these requirements will depend on the particular remediation activity
I0 undertaken, and will have to be identified as remediation proceeds.

17 One key ||@9 potential a ef action-specific RCRA ARARs ere-'the 40
18 CFR Part 268 land di.posal rostictions In addition to the contaminant-
19, specific constituent concentration limits established in the land-dispes
20 restrietiensi (as previously discussed in Section 6.24-3), EPA has identified
2 . best demonstrated available treatment technologies (BDATs) for various waste
22 streams. NEPA could require the use of BDATs prior to allowing land
23 disposal of wastes generated during remediation. ..,,EPA's imposition of the
24 land disposal rzstnctionsEl and BDAT requirements will depend on various
25,, factors.
26
27r Applicability to CERCLA actions is based on determinations of waste
28-! "placement/disposal" during a remediation action. According to OSWER
29 Directive 9347.3-05FS, EPA concludes that Congress did not intend in situ
36' consolidation, remediations, or improvement of structural stability to constitute
31 placement or disposal. Placement or disposal would be considered to occur if:
32
33 *! Wastes from different units are consolidated into one unit (other than a land
34 disposal unit within an area of contamination)-
35
36 ei Waste is removed and treated outside a unit and redeposited into the same
37 or another unit (other than a land disposal unit within an area of
38 contamination):-e
39
40 lot Waste is picked up from a unit and treated within the area of contamination
41 in an incinerator, surface impoundment, or tank and then redeposited into
42 the unit (except for in situ treatment).

WHC(SPLANT)/9-15-92/03136A

6-12



DOE/RL-91-60
Draft B

0 Consequently, the requirement to use BDAT would not apply under the land
2 dispesal-estfietiets-LDR standards unless placement or disposal had occurred.
3 However, remediation actions involving excavation and treatment could trigger
4 the requirements to use BDAT for wastes subject to the land disposal restrietiens
5 4Mstandards. In addition, the agencies could consider BDAT technologies to
6 be relevant and appropriate when developing and evaluating potential remediation
7 technologies.
8
9 Two additional components of the land disppal rcstritna rogram should

10 be considered with regard to an excavate and treat remedial action. First, a
11 national capacity variance was issued by EPA for contaminated soil and debris for
12 a two-year period ending May 8, 1992 (54 FR 26640). Second, a series of
13 variances and exemptions may be applied under an excavate and treat scenario.
14 These include t f :
15
16 C A no-migration petitiont
17
18 s- A case-by-case extension to an effective date;
19
20 tj A treatability variance;-and

@22 Mixed waste provisions of a federal Facilities Compliance Act (when
23 enacted).
24
25 The applicability and relevance of each of these options will vary based on the
26 specific details of a S Plant Aggregate Area excavate and treat option. An
27 analysis of these variances can be developed once engineering data on the option
28 becomes available.
29
30 The effect of the land disposal restriztzs programin on mixed waste
31 management is significant. Currently, limited technologies are available for
32 effective treatment of these waste streams and no commercially available
33 treatment facilities exist except for liquid scintillation counting fluids used for
34 laboratory analysis and testing. The EPA recognized that inadequate capacity
35 exists and issued a national capacity variance until May 8, 1992, to allow for the
36 development of such treatment capacity.
37
38 Lack of treatment and disposal capacity also presents implications for storage of
39 these materials. Under 40 CFR 268.50, mixed wastes subject to land-dispes
40 restrieiens-LDRmay be stored for up to one year. Beyond one year, the
41 owner/operator has the burden of proving such storage is for accumulating

42 sufficient quantities for treatment. On August 29, 1991, EPA issued a mixed
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1 waste storage enforcement policy providing some relief from this provision for
2 generators of small volumes of mixed wastes. However, the policy was limited
3 to facilities generating less than 28 m3 (1,000 ft3) of land disposal-prohibited
4 waste per year. Congress is considering amendments to RCRA postponing the
5 storage prohibition for another five years; however, final action on these
6 amendments has not occurred.
7
8 >7&443-Clean Water Act (33JSC 1251). Regulations adopted pursuant to the
9 Clean-Water-Aet(CWA (U)under the NPDES mandate use of best
10 available treatment technologies (BAT) prior to discharging contaminants to
11 surface waters. The NPDES requirements would not be ARARs for actions
12 conducted only within the S Plant Aggregate Area. However, NPDES
13 requirements could constitute potential ARARs for cleanup actions which would
14 result in discharge of treated wastewaters to the Columbia River, and associated
13 T treatment systems could be required to utilize best available trcatmnt
lot. teehnelegies-A.
17

.. ortm t T p a tandas 171The
19 of Tranportationstandards containcd in 49 CFRPA 17spcf h

20 rquirment forpackging &aeng and 4 pacnrdinfr fitetasot

2 F hazardous materias. Ths ~standards esr hthzrossbtne n
22- asts ar saelytranporedising adequawe mensftawprtan prop~ei

24
25F
26 6.4.2 State of Washington Requirements
27
28' - 6421--Hazardous Waste Management (WA173-313). As discussed in
29 Section 622.4.1.2, there are various requirements addressing the management
36' of hazardous wastes that may be potential action-specific ARARs. Pertinent
31 Washington regulations appear in Chapter 173-303 WAC (
32 R C"7.) and generally parallel federal management standards.
33 Determination of potential ARARs will be on a case-by-case basis as cleanup
34 actions proceed.
35
36 6 7 t4v2-Solid Waste Management (WACXd73-304). Washington State
37 regulations describe management standards for solid waste in Chapter 173-304
38 WAC (Qnder th9 ,auhoy of RCWA70.91). Some of these management standards
39 may be potential ARARs for disposal of cleanup wastes within the S Plant
40 Aggregate Area. Solid waste standards include such requirements as
41
42
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1 4- Inspecting waste management areas to ensure proper performance and safe
2 conditions;
3
4 4v- Management standards for incinerators and treatment units;
5
6 r Design and performance standards for landfills;-and
7
8 4 Groundwater monitoring system design and performance.
9

10 Many of these requirements will depend on the particular remediation activity
11 undertaken, and will have to be identified as remediation proceeds.
12
13 ', 6A43-Water Quality Management. Chapter 90.48 RCW, the Washington
14 State Water Pollution Control Act (WPCA), requires use of all known, available,
15 and reasonable treatment technologies (AKAT for treating contaminants prior
16 to discharge to waters of the state. Implementing regulations appear principally
17 at Chapters 173-216, 173-220, and 173-240 WAC.
18
19 The Watr Pollution Control Ac ,requirements for groundwater could be
20 potential ARARs for actions conducted within the S Plant Aggregate Area if such
21 actions would result in discharge of liquid contaminants to the soil column. In
22 this event, Ecology may-Waoi I require use of al known, avail

ranb23 ArAmn sA . treat the liquid discharges prior to
24 soil disposal.
25
26 The WatWrC PlltAio Control Act . requirements for surface water would
27 not be ARARs for actions conducted only within the S Plant Aggregate Area.
28 However, these requirements could poetiLY constitute petential-ARARs for
29 cleanup actions wbieh- would result in discharge of treated wastewaters to the
30 Columbia River and associated treatment systems could be required to
31 demonstrate they meet all known, avaiabic, and reasonable troatment
32 teehneleI.
33
34 t 6A24Air Quality anagement (RWt0.4). U au4hfrit thq
35 Washingo it (C7 .9)$The Toxic Air Pollutantion regulations
36 for new air emission sources, promulgated in Chapter 173-460 WAC, require use
37 of best available control technology for air toxics T-A ). The Toxic Air
38 Pollutant@ regulations may be potential ARARs for cleanup actions at the S
39 Plant Aggregate Area that could result in emissions of toxic contaminants to the
40 air. Ecology may require the use of best wvailable control tochnolegy for
41 teies-A tto treat such air emissions.
42
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I - Watr Well CAstruti&n WA$.04). This rgudation eitab1shes auth.rity
2 fortcologybo reqjire 4thelcnsn f ae w< onrcor n oeaor n

3 ~~for the reuaino ae wl osrcin
4

5 *~~ Nuc.atr Eanrg and~ adiain (RCW 709) Chpier 740 9 RC eswabqishe
6 ..... * - r' ,.tswocra

6 ~~aiptogram to estbsh pocedures forzsupinadpromneo eti
7 reguatdry responsibiitxes with rspect to ypmduct, source, andsecanuea
8 muateriais.
9
10 MPhtj6n Dislisure ActA(CW 9fM.52) Chpter90.5 CW di

I I atuthoity1ofttt statetto0 rate reportflor in cmerpl rin tra
12 dicharae othert sw
13

14'e Wte Reurces Act (RCW 94.4). Chiapter 90.54RCW gives the state
15

7 Minimnm Stadds for Cpostuciond4 Mite- c of' WeIIs (Chapter
17 wter ellconsrucion nd rqar thsprearatoal constructio reports.

2Q-
21 M qules and fegu'attons Gdyernng tfe Lising4fWelCoftac4ors an4
22 Glperat(haptr 17-16 WAC) Chp> 7-6 A salse
23 ~ rewquemeht& Picensing ye + rlXers.
24
25 State Waste DfschargeiPermit Progm (Chapter 7-24WAC Claet

24~ 17 2k6 WAC eahe pemt sytcm ti drchrg 4 V asteWateC sso
28627 gr

29, e Undergrownd Injec&ion Contro rgrm? (Chapjter 1718 WAC). Chapter
30 t Ah je fwastso aquitens that sd r
31 drinking wa.
32
33 ncneratqrs (ChaptItr -Anearard ora
34 & aWAt rr34 emeialtecnolgth~i eation wou1fbe pLw4cl.
35
36
37 6.5 OTHER CRITERIA AND GUIDANCE TO BE CONSIDERED
38
39 In addition to the potential ARARs presented, other federal and state criteria,
40 advisories, guidance, and similar materials are "to be considered" ffBC-)in determining the
41 appropriate degree of remediation for the S Plant Aggregate Area. A myriad of resources
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1 may be potentially evaluated. The following represents an initial assessment of pertinent
2 TBC provisions.
3
4
5 6.5.1 Health Advisories
6
7 The EPA Office of Drinking Water publishes advisories identifying contaminants for
8 which health advisories have been issued.
9

10
11 6.5.2 International Commission of Radiation Protection/National Council on Radiation
12 Protection
13
14 The International Commission of Radiation Protection and the National Council on

CO 15 Radiation Protection have a guidance standard of 100 mrem/yr whole body dose of gamma
16 radiation. These organizations also issue recommendations on other areas of interest
17 regarding radiation protection.
18
19
20 6.5.3 EPA- E rment4?Potectib AgenyWoposed Corrective Actions for Solid
21 Waste Management Units
22i 23 In the July 27, 1990, federal register (55 FR 30798), EPA published proposed
24 regulations for performing corrective actions (cleanup activities) at solid waste management
25 units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S include
26 requirements that would be TBCs for determining an appropriate level of cleanup at the S
27 Plant Aggregate Area. In particular, EPA included an appendix, "Appendix A - Examples of
28 Concentrations Meeting Criteria for Action Levels", which presented recommended
29 contaminant concentrations warranting corrective action. These contaminant-specific TBCs
30 are included in Table 6-1 for the preliminary contaminants of concern.
31
32
33 6.5.4 DOE-P0a Standards for Radiation Protection
34
35 A number of DOE Orders exist which could be TBCs. DOE Orders that establish
36 potential contaminant-specific or action-specific standards for the remediation of radioactive
37 wastes and materials are discussed below.
38
39 6&54A--DOE Order 5400.5 - DOE Standards for Radiation Protection of the
40 Public and Environment. DOE Order 5400.5 establishes the requirements for
41 DOE facilities to protect the environment and human health from radiation
42 including soil and air contamination. The purpose of the Order is to establish
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I standards and requirements for operations of the DOE and DOE contractors with
2 respect to protection of members of the public and the environment against undue
3 risk from radiation.
4
5 The Order mandates that the exposure to members of the public from a radiation
6 source as a consequence of routine activities shall not exceed 100 rem/yt nirem-
7 from all exposure sources due to routine DOE activities. In accordance with the
8 Clean Air Act, exposures resulting from airborne emissions shall not exceed 10
9 mremfj to the maximally exposed individual at the facility boundary. DOE Order
10 5400.5 provides Derived Concentration Guide values for releases of
II radionuclides into the air or water. DiMvd ConcontrationGuidc TheDCG values
12 are calculated so that, under conditions of continuous exposure, an individual would
13 receive an effective dose equivalent of 100 mrem/year. Because dispersion in air or
14 water is not accounted for in the l|g , actual exposures
15~ of maximally exposed individuals in unrestricted areas are considerably below the 100
16< mrem/year level.
17
1W The DOE Order 5400.5 also provides for establishment of soil cleanup levels through
19- a site-specific pathway analysis such as the allowable residual contamination level
20 method. The calculation of allowable residual contamination level values for
2F radionuclides is dependent on the physical characteristics of the site, the radiation
22- dose limit determined to be acceptable, and the scenarios of human exposure judged
23 to be possible and to result in the upper-bound exposure.
24
25- .jg6&44 DOE Order 5820.2A - Radioactive Waste Management. KDOE
26 Order 5820.2A applies to all DOE contractors and subcontractors performing will
27 zxzrt all reasonable cffort work that involves management of waste containing
28'.! radioactivity. This Order requires that wastes be managed in a manner that
29 assures protection of the health and safety of the public, operating personnel, and
30 the environment. T DOE Order 5820.2A establishes requirements for
31 management of high-level, transuranic (TRU), and low-level wastes as well as
32 wastes containing naturally occurring or accelerator produced radioactive
33 material, and for decommissioning of facilities. The requirements applicable to
34 the S Plant Aggregate Area remediation activities include those related to
35 trnsumnie-TRU waste and low-level radioactive waste. These are summarized
36 below.
37
38 - i &&424-Management of Transuranic Waste. The T-ransuranie- waste
39 resulting from the S Plant Aggregate Area remedial action must be managed to
40 protect the public and worker health and safety, and the environment, and
41 performed in compliance with applicable radiation protection standards and
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1 environmental regulations. Practical and cost-effective methods must be used to
2 reduce the volume and toxicity of t4nsufanie-fTR waste.
3
4 Transumnie-Th;TRUwaste must be certified in compliance with the Waste
5 Isolation Pilot Plant (WIPP) Acceptance Criteria, placed in interim storage, if
6 required, and sent to the WIPP. Any 1 tfansufanie-waste that the DOE has
7 determined, with the concurrence of the EPA Administrator, does not need the
8 degree of isolation provided by a geologic repository or M tfansumanie-waste
9 that cannot be certified or otherwise approved for acceptance at the WIPP must

10 be disposed of by alternative methods. Alternative disposal methods must be
11 approved by DOE Headquarters and comply with NEPA requirements and
12 EPA/state regulations.
13
14 S67 54-22-Management of Low-Level Radioactive Waste. The requirements
15 for management of low-level radioactive waste presented in DOE Order 5820.2A
16 are relevant to the remedial alternative of removal and disposal of S Plant
17 Aggregate Area wastes. Performance objectives for this option shall ensure that
18 external exposure to the radioactive material released into surface water,
19 groundwater, soil, plants, and animals does not result in an effective dose greater
20 than 25 mrem/yr to the public. Releases to the environment shall be at levels as
21 low as reasonably achievable. An inadvertent intruder after the institutional
22 control period of 100 years is not to exceed 100 mrem/yr for continuous exposure
23 or 500 mrem for a single acute exposure. A performance assessment is to be
24 prepared to demonstrate compliance with the above performance objectives.
25
26 Other requirements under DOE Order 5820.2A which may affect remediation of
27 the S Plant Aggregate Area include waste volume minimization, waste
28 characterization, waste acceptance criteria, waste treatment, and shipment. The
29 low-level radioactive waste may be stored by appropriate methods prior to
30 disposal to achieve the performance objectives discussed above. Disposal site
31 selection, closure/post-closure, and monitoring requirements are also discussed in
32 this Order.
33
34
35 6.6 POINT OF APPLICABILITY
36
37 A significant factor in the evaluation of remedial alternatives for the S Plant Aggregate
38 Area will be the determination of the point at which compliance with identified ARARs must
39 be achieved (i.e., the point of a specific ARAR's applicability). These points of applicability
40, are the boundaries at which the effectiveness of a particular remedial alternative will be
41 assessed.
42
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1 For most individual radioactive species transported by either water or air, Ecology and
2 Health standards generally require compliance at the boundaries of the Hanford Site
3 C1ean AiA: etio6 2.Z). The assumed point of compliance for radioactive species is
4 the point where a member of the public would have unrestricted access to live and conduct
5 business, and, consequently, to be maximally exposed. Although Health is responsible for
6 monitoring and enforcing the air standards promulgated by Ecology, and generally recognizes
7 the site boundary as the point of applicability, Ecology has recently indicated that compliance
8 may be required at the point of emission.
9
10 The point at which compliance with identified ARARs must be achieved will be a
11 significant factor in evaluating appropriate remedial alternatives in the S Plant Aggregate
12 Area. Applicability of ARARs at the point of discharge, at the boundary of the disposal
13 unit, at the boundary of the AAMS, at the boundary of the Hanford Site, and/or at the point

of maximum exposure will need to be determined.

16A
17. 6.7 ARARs-POTENTAL A ELAAPPRLRTE
18 EQU E NTEVALUATION
19'
2% Evaluation of ARARs is an iterative process that will be conducted at multiple points
2Y throughout the remedial process:
2xt
23, When the public health evaluation is conducted to assess risks at the S Plant
24 Aggregate Area, the contaminant-specific ARARs and advisories and location-
25" specific ARARs will be identified more comprehensively and used to help
26 determine the cleanup goals;-and
27
28M 1 During detailed analysis of alternatives, all the ARARs and advisories for each
2& alternative will be examined to determine what is needed to comply with other
30 laws and to be protective of public health and the environment.
31
32 Following completion of the investigation, the remedial alternative selected must be
33 able to attain all ARARs unless one of the six statutory waivers provided in Section 121
34 (d)(4)(A) through (f) of CERCLA is invoked. Finally, during remedial design, the technical
35 specifications of construction must ensure attainment of ARARs. The six reasons ARARs
36 can be waived are as follows:
37
38 * The remedial action is an interim measure, where the final remedy will attain
39 ARARs upon completion.
40 ,
41 * Compliance will result in greater risk to human health and the environment than
42 will other options.
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* Compliance is technically impracticable.

* An alternative remedial action will attain the equivalent performance of the
ARAR.

* For state ARARs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstances.

* For CERCLA-financed actions under Section 104, compliance with the ARAR
will not provide a balance between the need for protecting public health, welfare,
and the environment at the facility, and the need for fund money to respond to
other sites (this waiver is not applicable at the Hanford Site).
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Potential Contaminant-Specific ARARs and TBCs for Preliminary
Inorganic and Organic Contaminants of Concern.

ASIL = Acceptable Source Impact Level
CCWE = Constituent Concentration in Waste
Extract
CCW = Constituent Concentration in Waste
MTCA = Washington State Model Toxics Control
Act
RCRA = Federal Resource Conservation and
Recovery

Act
TCLP = Toxic Characteristic Leaching Procedure
WCAA = Washington State Clean Air Act

mg/L = milligrams per liter
mg/kg = milligrams per kilogram
pg/m = micrograms per cubic meter

(1) RCRA Corrective Action Levels are
only proposed at this time (40 CFR
Part 264 Subpart S), so are not ARARs
yet; they are "To Be Considered."
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Table 6-1.

MTCA
Method A

RCRA Cleanup WCAA
TCLP RCRA Levels Toxic Air RCRA Corrective

Designation Land Ban Limits Industrial Pollutants Action Levels
Limits Nonwastewater Soil ASIL (Proposed) (1)

CCWE CCW
in in in in in Air Soil in

mg/L mg/L mg/kg mg/kg pg/M 3  pg/r mg/kg

INORGANIC
CHEMICALS

Barium 100 100 - - - -

Cadmium 1.0 1.0 - 10 .00056 .0006 40

Chromium 5.0 5.0 - 500 .000083 .00009 40

Copper - - - - 3.3 - -

Fluoride - - - - 8.3 -

Lead 5 5.0 - 1,000 - -

Iron - - -- - 2.7 -

Manganese - - --

Nickel - 134 - - - - 2000

Nitrite - - - - - -

Silver 5.0 5.0 - - 0.3 - 200

Titanium - - - - - -

Uranium - - - - 0.7 -

Vanadium - - - - -

Zinc - - - - - -

ORGANIC
CHEMICALS

Acetone - 160 .59 - 5927.4 - 8000

Chloroform 6 5.6 - - 0.043 0.04 100

Hydrazine - - - - - 0.0002 0.2

MIBK - 33 .33 - 682.7 70 4000
("Hexone")

Xylene - 0.15 28 20 1448.6 1000 200,000
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Table 6-2. Potential Location-Specific ARARs. Page 1 of 6

Location Requirement Prerequisite Citation

GEOLOGICAL:

Within 154 m (500 ft) of a fault New treatment, storage or disposal of Hazardous waste management near 40 CFR 264.18;
displaced in Holocene time. hazardous waste prohibited. Holocene fault. WAC 173-303-282

Holocene faults and subsidence New solid waste disposal facilities New solid waste management activities WAC 173-304-130
areas. prohibited over faults with displacement in near Holocene fault.

Holocene time, and in subsidence areas.

Unstable slopes. New solid waste disposal areas prohibited New solid waste disposal on an WAC 173-304-130
from hills with unstable slopes. unstable slope.

100-year floodplains. Solid and hazardous waste disposal facilities Solid or hazardous waste disposal in a 40 CFR 264.18;
must be designed, built, operated, and 100-year floodplain. WAC 173-303-282;
maintained to prevent washout. WAC 173-304-460

Avoid adverse effects, minimize potential Actions occurring in a floodplain. 40 CFR Part 6
harm, restore/preserve natural and Subpart A; 16 USC
beneficial values in floodplains. 661 et se;

40 CFR 6.302

Salt dome and salt bed formations, Placement of non-containerized or bulk Hazardous waste placement in salt 40 CFR 264.18
underground mines, and caves. liquid hazardous wastes is prohibited. dome, salt bed, mine, or cave.

SURFACE WATER:

Wetlands. New hazardous waste disposal facilities Hazardous waste management within WAC 173-303-420
prohibited in wetlands. 154 m (500 ft) of wetland (one-quarter

mile for land-based facilities).

New solid waste disposal facilities Solid waste disposal within 61 m (200 WAC 173-304-130
prohibited within 61 m (200 ft) of surface ft) of surface water.
water (stream, lake, pond, river, salt water
body).

New solid waste disposal facilities Solid waste disposal in a wetland WAC 173-304-130
prohibited in wetlands (swamps, marshes, (swamp, marsh, bog, estuary, etc.).
bogs, estuaries, and similar areas).
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Table 6-2. Potential Location-Specific ARARs. Page 2 of 6

Location Requirement Prerequisite Citation

Discharge of dredged or fill materials into Discharges to wetlands and navigable 40 CFR Part 230;
wetlands prohibited without a permit. waters. 33 CFR Parts 303,

and 320 to 330

Minimize potential harm, avoid adverse Construction or management of 40 CFR Part 6
effects, preserve and enhance wetlands. property in wetlands. Appendix A

Shorelines. Actions prohibited within 61 m (200 ft) of Actions near shorelines. Chapter 90.58 RCW;
shorelines of statewide significance unless Chapter 173-14 WAC.
permitted.

Rivers and streams. Avoid diversion, channeling or other actions Actions modifying a stream or river 40 CFR 6.302
that modify streams or rivers, or adversely and affecting fish or wildlife.

affect fish or wildlife habitats and water
resources. 0

Water code and water rights. Specifies conditions for extracting surface Extracting surface water. Chapter 90.03 RCW

water for non-domestic uses. In essence,
the laws provide that water extraction must
be consistent with beneficial uses of the

resource and must not be wasteful.

GROUNDWATER:

Water code and water rights. Specifies conditions for extracting Extracting groundwater. Chapter 90.14 RCW
groundwater for non-domestic uses. In
essence, the laws provide that water
extraction must be consistent with beneficial
uses of the resource and must not be

wasteful.

Sole source aquifer. New solid and hazardous waste land Disposal over a sole source aquifer. WAC 173-303-282;
disposal facilities prohibited over a sole WAC 173-304-130
source aquifer.
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Table 6-2. Potential Location-Specific ARARs. Page 3 of 6

Location Requirement Prerequisite Citation

Uppermost aquifer. Bottom of lowest liner of new solid waste New solid waste disposal. WAC 173-304-130
disposal facility must be at least 3 m (10 ft)
above seasonal high water in uppermost
aquifer (5 ft) if hydraulic gradient controls
installed).

Protects the upper aquifers and upper Activities within an aquifer. Chapter 173-154
aquifer zones to avoid depletions, excessive WAC
water level declines, or reductions in water
quality. State regulations for upper aquifer
zones are applicable to remedial alternatives
that involve treating groundwater or
presenting risks of groundwater
contamination. 0
Requires that Ecology review and approve New treatment facilities discharging to Chapter 173-240 0
plans for waste water treatment facilities the groundwater. WAC
that discharge to groundwater.

Aquifer Protection Areas. Activities restricted within designated Activities within an Aquifer Protection Chapter 36.36 RCW.
Aquifer Protection Areas. Area.

Groundwater Management Areas. Activities restricted within Ground Water Activities within a Groundwater Chapter 90.44 RCW;
Management Areas. Management Area. Chapter 173-100

WAC

DRINKING WATER SUPPLY:

Drinking water supply well. New solid waste disposal areas prohibited New solid waste disposal within 305 m WAC 173-304-130
within 305 m (1,000) feet upgradient, or 90 (1,000 feet) of drinking water supply
days travel time, of drinking water supply well.
well.

Watershed. New solid waste disposal areas prohibited New solid waste disposal in a public WAC 173-304-130
within a watershed used by apublic water watershed.
supply system for municipal drinking water.
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Table 6-2. Potentiai Location-Specific ARARs. Page 4 of 6

Location Requirement Prerequisite Citation

AIR:

Attainment areas. Defines emissions standards and design and Activities in an attainment area. Chapter 173-434

operation of solid waste incinerator WAC

facilities.

Defines when certification of operators is Activities in an attainment area. Chapter 173-300
necessary at incinerators and landfills. WAC

Non-attainment areas. Restrictions on air emissions in areas Activities in a designated non- Chapter 70.94 RCW;
designated as non-attainment areas under attainment area. Chapters 173-400 and

state and federal air quality programs. 173-403 WAC.

SENSITIVE ENVIRONMENTS:

Endangered/threatened species New solid waste disposal prohibited from New solid waste disposal in critical WAC 173-304-130

habitats. areas designated by US Fish and Wildlife habitats. 16 U.S.C. 742

Service as critical habitats for endangered/ 16 U.S.C. 2901
threatened species. 50 C.F.R. 17

Actions within critical habitats must Activities where endangered or 50 CFR Parts 200 and

conserve endangered/threatened species. threatened species exist. 402.

Parks. No new solid waste disposal areas within New solid waste disposal near WAC 173-304-130
305 m (1,000 feet) of state or national park. state/national park.

Restrictions on activities in areas that are Activities in state parks or Chapter 43.51 RCW;
designated state parks, or recreation/ recreation/conservation areas. Chapter 352.32 WAC

conservation areas.

Wilderness areas. Actions within designated wilderness areas Activities within designated wilderness 16 USC 1131 et sea;
must ensure area is preserved and not areas. 50 CPR 35.1 ±tg

impaired.

Wildlife refuge. Restrictions on actions in areas that are part Activities within designated wildlife 16 USC 668dd et sea;

of the National Wildlife Refuge System. refuges. 50 CPR Part 27
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Table 6-2. Potential Location-Specific ARARs. Page 5 of 6

Location Requirement Prerequisite Citation

Natural areas preserves. Activities restricted in areas designated as Activities within identified Natural Area Chapter 79.70 RCW;
having special habitat value (Natural Preserves. Chapter 332-650
Heritage Resources). WAC

Wild, scenic, or recreational rivers. Avoid actions that would have adverse Activities near wild, scenic, and 16 USC 1271 et sea;
effects on designated wild, scenic, or recreational rivers. 40 CFR 6.302;
recreational rivers. Chapter 79.72 RCW

Columbia River Gorge Restrictions on activities that could affect Activities within the Columbia River Chapter 43.97 RCW
resources in the Columbia River Gorge. Gorge.

UNIQUE LANDS AND PROPERTIES:

Natural resource conservation areas. Restrictions on activities within designated Activities within designated Chapter 79.71 RCW
Conservation Areas. Conservation Areas. e

0
Forest lands. Activities restricted within state forest lands Activities within state forest lands. Chapter 76.04 RCW; U

to minimize fire hazards and other adverse Chapter 332-24 WAC
impacts.

Restrictions on activities in state and federal Activities within state and federal forest 16 USC 1601;
forest lands, lands. Chapter 76.09 RCW

Public lands. Activities on public lands are restricted, Activities on state-owned lands Chapter 79.01 RCW
regulated, or proscribed.

Scenic vistas. Restrictions on activities that can occur in Activities in designated scenic vista Chapter 47.42 RCW
designated scenic areas. areas. 16 U.S.C. 461

Historic areas. Actions must be taken to preserve and Activities that could affect historic or 16 UST 469, 470 et
recover significant artifacts, preserve archaeologic sites or artifacts. M;
historic and archaeologic properties and 36 CFR Parts 65 and
resources, and minimize harm to national 800;
landmarks. Chapters 27.34,

27.53, and 27.58
RCW.
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Table 6-2. Potential Location-Specific ARARs. Page 6 of 6
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Location Requirement Prerequisite Citation

LAND USE:

Neighboring properties. No new solid waste disposal areas within New solid waste disposal within 30.5 m WAC 173-304-130
30.5 m (100 feet) of the facility's property (100 feet) of facility property line.
line.

No new solid waste disposal areas within 76 New solid waste disposal within 76 m WAC 173-304-130
m (250 feet) of property line of residential (250 feet) of property line of residential
zone properties. property.

Proximity to airports. Disposal of garbage that could attract birds Garbage disposal near airport. WAC 173-304-130
prohibited within 3,050 m (10,000 ft)
(turbojet aircraft)/1,524 m (5,000 ft)
(piston-type aircraft) of airport runways.

a'
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1 7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES
2
3
4 Previous sections identified contaminants of concern at the S Plant Aggregate Area,
5 potential routes of exposure, and pOtN t applicable or relevant and appropriate
6 requirements (ARARs). Section 7.0 identifies preliminary remedial action objectives (RAOs)
7 and develops preliminary remedial action alternatives consistent with reducing the potential
8 hazards of this contamination and satisfying pfenialARALs. The overall objective of this
9 section is to identify viable and innovative remedial action alternatives for media of concern

10 at the S Plant Aggregate Area.
11
12 The process of identifying viable remedial action alternatives consists of several steps.
13 In Section 7.1, RAOs are first identified. Next, in Section 7.2, general response actions are
14 determined along with specific treatment, resource recovery, and containment technologies

c 15 within the general response categories. Specific process options belonging to each
16 technology type are identified, and these process options are subsequently screened based on
17 their effectiveness, implementability, and cost (Section 7.3). The combining of process
18 options into alternatives occurs in Section 7.4. Here the alternatives are described and
19 diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of
20 alternatives that may be applicable to the waste management units and unplanned release sites
21 identified in the S Plant Aggregate Area. Figure 7-1 is a matrix summarizing the
22 development of the remedial action alternatives starting with media-specific RAOs.
23
24 Because of uncertainty regarding the nature and extent of contamination at the S Plant

25 Aggregate Area waste sites, recommendations for remedial alternatives are general and cover
26 a broad range of actions. Remedial action alternatives will be considered and more fully
27 developed in future focused feasibility studies. The Hanford Si&ePas4,Practtce Imesdgadei
28 Strategy (Thempsen - used to focus theiange of remedial action
29 alternatives that will be evaluated in focused studies. In general, the Hanford

G 30 PastnPractice Inveslgaden-Strategy remedial investigation (RI)/feasibility study (FS) and the
31 Resource Conservation dRecovery Act (RCRA)/Corrective Measures Studies are
32 defined as the combination of inV& reMida s .I.s. e
33 (LFIsg for final remedy selection where interim actions are not clearly justified, and focused
34 or aggregate area feasibility/treatability studies for further evaluation of treatment
35 alternatives. After completion of an IRM, data will be evaluated including concurrent
36 characterization and monitoring data to determine if a final remedy can be selected.
37
38 A secondary purpose of the evaluation of preliminary remedial action alternatives is te
39 identifyh idNt 4 g additional information needed to complete the evaluation. This
40 information may include field data needs and treatability tests for selected technologies.
41' Additional data will be developed for most sites or waste groups during future data gathering
42 activities (e.g., LFIs, characterization supporting IRMs, or treatability studies). These data
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1 may be used to refine and supplement the RAOs and proposed alternatives identified in this
2 initial study. Data needs are defined in Section 8.0. Alternatives involving technologies that
3 are not well-demonstrated under the conditions of interest are identified in.Sections 7.3 and
4 7.5. These technologies may require bench-scale and pilot-scale treatability studies. The
5 intent is to conduct treatability studies for promising technologies early in the RIFS process.
6 Conclusions regarding the feasibility of some individual technologies may change after new
7 data become available.
8
9 The bias-for-action philosophy of addressing contamination at the Hanford Site requires
10 an expedited process for implementing remedial actions. Implementation of general response
11 actions may be accomplished using an observational er "lean as yzu gc" approach inwhc
12 hsas Wfmain s bt d This observational approach is
13 an iterative process of data acquisition and refinement of the conceptual model. Data needs
14 are determined by the model, and data collected to fulfill these needs are used as additional
15 input to the model. Use of the observational approach while conducting response actions in
1,6, the 200 Area4 will allow integrating these actions with longer range objectives of final
17 remediation of similar areas and the entire 200 Areao. Site characterization and remediation
18' data will be collected concurrently with the use of LFIs, IRMs, and treatability testing. The
1,9, knowledge gained through these different activities will be applied to similar areas. The
20 overall goal of this approach is convergence on an appropriate response action as early as
zr possible while continuing to obtain valuable characterization information during remediation
22. phases.
23
24
25,- 7.1 PRELIMINARY REMEDIAL ACTION OBJECTIVES
26
27- The RAOs are remediation goals for protection of human health and the environment
284, that specify the contaminants and media of concern, exposure pathways, and acceptable
29 contaminant levels. The RAOs discussed in this section are considered to be preliminary and
3fT  may change or be refined as new data are acquired and evaluated.
31
32 The fundamental objective of the corrective action process at the S Plant Aggregate
33 Area is to protect environmental resources and/or human receptors from the potential threats
34 that may exist because of known or suspected contamination. Specific interim and final
35 RAOs will depend in part on current and reasonable potential future land use in the S Plant
36 Aggregate Area and the 200 Area'ITSe IsMkAMuh d

38 M ~v~
39 o aadu usacs
40
41 Petcntial fture land use wil affoct the rsk based eleanup ebjeetives, potential ARARs,
42 and point of ccmplianzc. The RA09 for protecting human health for residential e
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1 agricultufai land use wcuild be based an Ask asscssmcn t exposure azcnarics rcqtuit-ing eleanup
2 to lcwzr ecntaminant lIvls than fcr rccreationa or induzral lud uses. it is important
3 dsiabthat potential future land use and the RAOs be clearly defined and agreed upon by
4 U.S. Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and
5 Washington State Department of Ecology (Ecology) before further and more detailed
6 evaluation of remedial actions. The Hanford Site-Remedial Action(Environmental Impact
7 Statement A vta r naberie s
8 _

8 acoplhthe seY4pJy9oi itenTrd PrcysAgl mth lahn issesA Racwrk f D iinta ftr 1

9 si~To fsceau remei act site basiforemdction ogdieeiin ing be Msdtro
10 tpreinrsR~ arie in tfedrf-r the20 Agr e aad latAgrgteAe. The DO ned t siae overall t

objempctv fsoited 200t Ahrea is olows: R-ISs ha uhfuuedeiinscnb

Re duceth the friskohrmf esffctsh to the enronent ancd huma sesof theare)b

130g
141

14 b cuiefrent e f Are n is 20 as). fows:

1 5
19
20 Reduce the risk of harmful effects to the environment and human users of the area by
21 e srecing the toxicity, mobility, or volume of contaminants
;22 from the source areas to meet ARARs or risk-based levels that will allow industrial use
23 of the area (this is a potential final RAO, and an interim action objective based on

24 current use of the 200 Are A).
25
26 . The RAOs are further developed in Table 7-1 for media of concern and applicable
27 exposure pathways (see Sections 4.1 and 4.2) for the S Plant Aggregate Area. The media of
28 concern for the S Plant Aggregate Area include tfflOlVowin
29
30 tRadiatie ric migratin f contaminated soils that could
31 result in drc xoueo naain
32
33 * Contaminated soils that are or could contribute to groundwater contamination
34
35 Vadose zone vapors that could cause ambient air impacts or contribute to the
36 lateral and vertical migration of contaminants in the soil and to the groundwater
37
38 Biota that could mobilize radionuclides or chemical contaminants and could
39 thereby degrade the integrity of other controls, such as caps.
40,
41 Waste materials currently stored in single-shell tanks that contribute or may contribute
42 contaminants to environmental media will not be addressed by this aggregate area
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1 management study (AAMS) program but rather by the |ingl| shell tank preg|
2 ShlqTak isue tr$ra.In addition, groundwater as an exposure medium is not
3 addessed in this source agreaI re naIgm#ts idioor AAMSW -repertbut will
4 be addressed in the 200 West Groundwater AAM§it-Aggmgate-Ara-Managemant-Study
5 Repeft-
6
7
8 7.2 PRELIMINARY GENERAL RESPONSE ACTIONS
9
10 General response actions represent broad classes of remedial measures that may be
11 appropriate to achieve both interim and final RAOs at the S Plant Aggregate Area, and are
12 presented in Table 7-2. The following are the general response actions r
13 followed by a brief description for the S Plant Aggregate Area:

15 * No action (applicable to specific facilities)

17,. Institutional controls
18
I' * Waste removal and treatment or disposal

21 * Waste containment
22
21 * In situ waste treatment
24
2S * Combinations of the above actions.
26.
27 2 * &~

29, >i~ ro
30 haadu ubtne.N action is included for evaluations as required by the National
31 Environmental Policy Act and National Contingency Plan [40 CFR 300.68 (t)(l)(v)] to
32 provide a baseline for comparison with other response actions. The no action alternative
33 may be appropriate for some facilities and sources of contamination if risk assessments
34 determine acceptable natural resource or humanhealth risks posed by those sources or
35 facilities and no exceedances of contaminant-specific ARARs occur.
36
37 Institutional controls involve the use of physical barriers or access restrictions to reduce
38 or eliminate public exposure to contamination. Considering the nature of the 8 Is
39 Aggregate A and the 200 Area as a whole, instittional contros wil lkly be an integ
40 eemenent of all inerim remedial alernaties. Many access and land use restrictions are
41 currently in place at the Hanford Site and will remain in place during implementation of
42 0ntrm edial aeiens- s .fhe r s
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1 MAagm rh g - nstitutional controls may-&4falso be important for final
2 remedial measures alternatives. The dcdsiona regarding fturo long term land use at the 200
3 Arza will be importan in detorminin whether institutional controls will be a part of the
4 romedial measurcs altomati., and the type of controls requirod.
5
6 Waste removal and treatment or disposal involves excavation of contamination sources
7 for eventual treatment and/or disposal either on a small- or large-scale basis. One approach
8 being considered for large-scale waste removal is macro-engineering, which is based on high
9 volume excavation using conventional surface mining technologies. Waste removal on a

10 macro-engineering scale would be used over large areas such as groups of waste management
11 units, operable units, or operational areas as a final remedial action. Waste removal on a
12 small scale would be conducted for individual waste management units on a selective basis.
13 Small-scale waste removal could be conducted as either an interim or final remedial action.
14

' 15 ~ Th altrnatie for dsposa of'h exaadwatwoldpedoiithevokumt of

17 ±0~~ em OR4tt a -~Na a

20 Mcd f dwsposaJ M Mite4.
C 21

24
25
26
27
28
29 Tafr t s fr aen
30 sws

31 _

32 s d t ddspt s4Ied
33
34 One potential problem with offsite disposal 6f is the lack of an
35 alternate disposal location that will decrease the potential human exposure over the long time
36 required for many of the contaminants. Waste removal may not be needed, or may only be
37 required at a small scale, to protect human health or the environment for industrial uses of
38 the 200 Area@.
39
40 Waste treatment involves the use of biological, thermal, physical, or chemical
41' technologies. Typical treatment options include DiUM gi land fanning, thermal processing,
42 soil washing, and fixation/solidification/stabilization. As ds ,V 7
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2 S tes4Some treatment technologies* may-mustbe pilot tested at-the higheat-priority-facilitiza
3 beore hey ouldbe iplemnted Waste treatment could be conducted either as an interim

4 or final action and may be appropriate in meeting RAOs for all potential future land uses.
5
6 Waste containment includes the use of capping technologies (i.e., capping and grouting)
7 to minimize the driving force for downward or lateral migration of contaminants. rc

9 into cntminte aras GapirgCtainmnalso prvvides a radiation exposure bafrler
10 and a baffler to direct exposure. In addition, these barriers provide long-term stability with
11 relatively low maintenance requirements. Containment actions may be appropriate for either
12 interim or final remedial actions.
13
14 In situ waste treatment includes thermal, chemical, physical, and biological technology
15. types, of which there are several specific process options including in situ vitrification, in
16 situ grouting or stabilization, soil flushing, and in situ biological treatment. The
1T distinguishing feature of in situ treatment technologies is the ability to attain RAOs without
18: removing the wastes. The final waste form generally remains in place. This feature is
19, advantageous when exposure during excavation would be significant or when excavation is
20 technically impractical. In situ treatment can be difficult because the process conditions may
2F' not be easily controlled.
22..
23 In the next section, specific process options within these technology groups are
24" evaluated.
25-,,
26
27- 7.3 TECHNOLOGY SCREENING
28,
29 In this section, potentially applicable technology types and process options are
30Y identified. These process options are then screened using effectiveness, implementability,
31 and relative cost as criteria to eliminate those process options that would not be feasible at
32 the site. The remaining applicable processes are then grouped into remedial alternatives in
33 Sections 7.4.
34
35 The effectiveness criterion focuses on: (1) the potential effectiveness of process
36 options in handling the areas or volumes of media and meeting the remedial aetien ebjeetives
37 A (2) the potential impacts to human health and the environment during the construction
38 and implementation phase; and (3) how proven and reliable the process is with respect to the
39 contaminants and conditions at the site. This criterion also concentrates on the ability of a
40 process option to treat a contaminant type (organics, inorganics, metals, radionuclides, etc.)
41 rather than a specific contaminant (nitrate, cyanide, chromium, plutonium, etc.).
42

WHC(SPLANT)/9-12-92/03134A
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1 The implementability criterion places greater emphasis on the institutional aspects of
2 implementability, such as the ability to obtain necessary permits for offsite actions, the
3 availability of treatment, storage, and disposal services, and the availability of necessary
4 equipment and skilled workers to implement the technology. It also focuses on the process
5 option's developmental status, whether it is an experimental or established technology.
6
7 The relative cost criterion is an estimate of the overall cost of a process, including
8 capital and operating costs. At this stage in the process, the cost analysis is made on the
9 basis of engineering judgement, and each process is evaluated as to whether the costs are

10 high, medium, or low relative to other process options.
11
12 A process option is rated effective if it can handle the amount of area or media
13 required, if it does not impact human health or the environment during the construction and
14 implementation phases, and if it is a proven or reliable process with respect to the
15 contaminants and conditions at the site. Also a process option is considered more effective if
16 it treats a wide range of contaminants rather than a specific contaminant. An example of a
17 very effective process option would be vitrification because it treats inorganics, metals, and
18 radionuclides. On the other hand, chemical reduction may only treat chromium (VI), making
19 it a less useful option.
20
21 An easily implemented process option is one that is an established technology, uses
- 2 readily available equipment and skilled workers, uses treatment, storage, and disposal
23 services that are readily available, and has few regulatory constraints. Preference is given to
24 technologies that are easily implemented.
25
26 Preference is given to lower cost options, but cost is not an exclusionary criterion. A
27 process option is not eliminated based on cost alone.
28
29 Results of the screening process are shown in Table 7-3. Brief descriptions are given
30 of the process options, followed by comments regarding the evaluation criteria. The last
31 column of the table indicates whether the process option is rejected or carried forward for
32 possible alternative formation. The table first lists technologies that address soil RAOs.
33 Next, technologies pertaining to biota RAOs are presented. All the biota-specific
34 technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt
35 with as soil remediation issues because the air contamination is a result of the contaminants
36 in the soil: addressing and remediating the air pathways would be unnecessary and
37 ineffective as long as there is soil contamination. If the soil is remediated, the source of the
38 air contamination would be removed.
39
40, The conclusiops column of Table 7-3 indicates that no action, monitoring, 3
41 institutional process options, and 16 other process options are retained for further
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1 development of alternatives. These options are carried forward into the development of
2 preliminary alternatives.
3
4
5 7.4 PRELIMINARY REMEDIAL ACTION ALTERNATIVES
6
7 This section develops and describes several remedial alternatives considered applicable
8 to disposal sites that contain hazardous chemicals, radionuclides, and volatile
9 se j$$ieorganic compounds (VOCs). These alternatives are not intended as
10 recommended actions for any individual site-a, but are intended only to provide potential
11 options applicable to most sites-utsT where multiple contaminants are present. Selection of
12 actual remedial alternatives that should be applied to the individual sites-Ritswould be partly
13 based on future expedited or interim actions and LFIs, as recommended in Section 9.0 of this
14 report. Selection of proper alternatives would be conducted within the framework of the
ir^ Hanford SifPast-Practice InvesWga*on-Strategy (Thompsen 1991) DZCJRL 9 )and the
16, strategy outlined in Section 9.4. T .p w s b s ... f..
17 frioaj n n emnnttetet

18
19. The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2
20 through Section 7.4.7, the remedial action alternatives are described. Detailed evaluations
2T and costs are not provided because site-specific conditions must be further investigated before
22-L meaningful evaluations could be conducted.
23
24
25' 7.4.1 Development of Remedial Alternatives
26
2T Potentially feasible remedial technologies were described and evaluated in Section 7.3.
28, Some of those technologies have been proven to be effective and constructible at industrial
29 waste sites, while other technologies are in the developmental stages. EBPA guidance
30 (MA n feasibity-swdies-@ for uncontrolled waste management units recommends
31 that a limited number of candidate technologies be grouped into "Remedial Alternatives."
32 For this study, technologies were combined to develop remedial alternatives and provide at
33 least one alternative for each of the following general strategies:
34
35 * No action
36
37 * Institutional controls
38
39 0 Removal, above-ground treatment, and disposal
40
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@ 1 0 Containment
2
3 * In situ treatment
4
5 The alternatives are intended to treat all or a major component of the S Plant Aggregate
6 Area contaminated waste management units or unplanned releases. Consistent with the
7 development of RAOs and technologies, alternatives were developed based on treating classes
8 of compounds (radionuclides, heavy metals, inorganics, and organics) rather than specific
9 contaminants. At a minimum, the alternative must be a complete package. For example,

10 disposal of radionuclide-contaminated soil must be combined with excavation and backfilling
11 of the excavated site-:.
12
13 One important factor in the development of the preliminary remedial action alternatives
14 is the fact that radionuclides, heavy metals, and some inorganic compounds cannot be
15 destroyed. Rather, these compounds must be physically immobilized, contained, isolated, or
16 chemically converted to less mobile forms to satisfy RAOs. Organic compounds can be
17 destroyed, but may represent a smaller portion of the overall contamination at the S Plant
18 Aggregate Area. Both no action and institutional controlOpt are required ro"
19 cs0 as part of the CERCLA RI/FS guidance (EPA 1988b). The purpose of including
20 both of these alternatives is to provide decision makers with information on the entire range
21 of available remedial actions.
2

23 For the containment alternative, an engineered multimedia cover, with or without
24 vertical barriers (depending on the specifics of the remediation) was selected. Two
25 alternatives were selected to represent the excavation and treatment strategy. One of these
26 deals with disposal of-kmnsanie-(TRU) contaminated soils. Finally, three in situ
27 alternatives were identified. One deals with vapor extraction for VOCs, one with

-%s 28 stabilization of soils, and the other with vitrification of soils.
29
30 It is recognized that this does not represent an exhaustive list of all applicable
31 alternatives. However, these do provide a reasonable range of remedial actions that are
32 likely to be evaluated in future feasibility-studies . The remedial action alternatives are
33 summarized as follows:
34
35 0 No action
36
37 * Institutional controls
38
39 * Engineered multimedia cover with or without vertical barriers (containment).
40, F v br s *nc*ude s snd go a
41
42 * In situ grouting or stabilization of soil (in situ treatment)
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1 Excavation, above-ground treatment, and disposal of soil (removal, treatment and
2disposalt Fesb xeholge fro'nccmpud ~rinldher2

3 prcsigadsaiiainFail technologe o douldsicuesi
4 was,
5
6 0 In situ vitrification of soil (in situ treatment)
7
8 * Excavation, treatment, and geologic disposal of soil with TRU radionuclides
9 (removal, treatmentq and disposal)
10
11 * In situ soil vapor extraction of VOCs (in situ treatment).
12
13 These alternatives, with the exception of no action and institutional controls, were
14 developed because they satisfy a number of RAOs simultaneously and use technologies that
f5 are appropriate for a wide range of contaminant types. For example, constructing an
16 engineered multi-media cover eaAy effectively contain radionuclides, heavy metals,
17 inorganic compounds, and organic compounds simultaneously. It satisfies the RAOsf of
ig protecting human health and the environment from rW exposures from contaminated soil,
l9r bio-mobilization, and airborne contaminants. In situ soil vapor extraction is more
,0, contaminant specific than the other alternatives, but it addresses a contaminant class (VOCs)
21 that is not readily treated using the other options, such as in situ stabilization. It is possible
22 that some waste management units may require a combination of the identified alternatives to
23, completely address all contaminants.
24
25' The use of contaminant-specific remedial technologies was avoided because there
2. appear to be few, if any, waste management units where a single contaminant has been
27 identified. It is possible to construct alternatives that include several contaminant-specific
28W technologies, but the number of combinations of technologies would result in an
2% unmanageable number of alternatives. Moreover, the possible presence of unidentified
30 contaminants may render specific alternatives unusable. Alternatives may be refined as more
31 contamination data are acquired. For now, the alternatives will be directed at remediating
32 the major classes of compounds (radionuclides, heavy metals, inorganics, and organics).
33
34 In all alternatives except the no-action alternative, it is assumed that monitoring and
35 institutional controls are required, although they may be temporary. These features are not
36 explicitly mentioned, and details are purposely omitted until a more detailed evaluation may
37 be performed in subsequent studies.A r y d yy y
38 at sm
39
40 ' In the next sections, the preliminary remedial action alternatives are described in more
41 detail, with the exception of the no-action and institutional control options.
42
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1 7.4.2 Alternative 1-Engineered Multimedia Cover with or without Vertical Barriers
2
3 Alternative 1 consists of an engineered multimedia cover. Vertical barriers such as
4 grout curtains or slurry walls may be used in conjunction with the cover. Figure 7-2 shows
5 a schematic diagram of an engineered multimedia cover witheat the vertical barriers. If the
6 affected area includes either a naturally occurring or engineered depression, then imported
7 backfill would be placed to control runoff and run-on water. The engineered cover itself
8 may consist of-elaym4fi-r ii1, gravel, sand, asphalt, WWsoil, and/or rfsynthetic
9 liners. A liquid collection layer could also be included. The specific design of the cover and

10 vertical barriers would be the subject of a focused feasibility study CFS' which may be11 supported by r y tdt Uige testing.The barrer
12 would be designed to minimize infiltration of surface water m IWO
13 n 

' y-ml ength
14 evapetrinspiration meehanism.-The covered area may be fenced, and warning signs may be

- 15 posted.
16
17 Alternative 1 would provide a permanent cover over the affected area. The cover
18 would accomplish the following: minimize er-eliminate-the migration of precipitation into
19 the affected soil; reduce the migration of windblown dust that originated from contaminated
20 surface soils; reduce the potential for direct exposure to ntadnsoi;s;
21 and reduce the volatilization of VOCs and tritium to the atmosphere. If vertical barriers are

included, they would limit the amount of lateral migration of contaminants.

26
27
28 7.4.3 Alternative 2-In Situ Grouting or Stabilization of Soil
29

rt 30 Radioactive and hazardous soil would be grouted in this alternative using in situ
31 injection methods to significantly reduce the leachability of hazardous contaminants,32 radionuclides and/or g from the affected soil.

34 uehnl'J gy- ua notO~ befpoe ob fets o oal raomp ffctd, so is o
ns Goutingmay also

35 be used to fill voids, such as m cnbs, thereby reducing subsidence. Another variation of this
36 alternative would be to stabilize the soil using in situ mixing of soil with stabilizing
37 compounds such as pozzolanics or fly ash.
38
39 Figure 7 3 shows a sehematie diag -of the in situ gFeut injeetien-proes-
40 t th s

42 HT 9
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6 Groutingli M wdls0oulWb1 injeced at ngh r stalprovd zovppng thoughoutth anfeced vorticad zoncur. T7 Spially omuatd chomtiy grou (sdotonnndysctabilitye stuo)w egould surinjctod anzth
8 slcownd mtod a pIn t stblat ion woudb condue iasiomlanianor axcot ad
94 utn le adoolwuluouadt mixtue htaeijce n th zointodg sos withe bliig cTmous ftid

7 , ". 7

10 inte-the-seil,
11
12 Alternative 2 would provide a combination of immobilization and containment of heavy
13 metal, radionuclide, ad-inorganic, andte#voat4e rgni contamination. Thus, this
14.- alternative would reduce migration of precipitation into the affected soil; reduce the
15 migration of windblown dust that originated from contaminated surface soils; reduce the
iU' potential for direct exposure to contaminated soils; and reduce the volatilization of VOCs.
14
7 P it_ rd Iint f et4 aMd

2 tRe t Insitutability wuld be ei erero o4ke inawil4 nmerthe

22 Alnt rnantiv 2o wh ol, proidiely a combination of i itionad contimto heavyan

23 vetal raionuclide, alsorequired Mn a thin sTm
24 _A§ co the u thiA
25
26=
27 7.4.4 Alternative 3--Excavation, Soil Treatment, and Disposal

25 miUnder Alternative 3, radioactive and hazardous soil would be excavated using
30 conventional techniques, with special precautions to minimize fugitive dust generation.
31 Dpdngon the0~ cofgrto fteae ob cvm shri Wiigh e qir o

33 soil would be treated above ground. Several treatment options could be selected from the
34 physical, chemical, and thermal treatment process options screened in Section 7.3. For
35 example, thermal desorption with off-gas treatment could be used if organic compounds are36 present; soil washing could be used to remove contaminated silts and sands or specific
37 compounds; and stabilization could be used to immobilize radionudides and heavy metals.
38 The specific treatment method would depend on site-specific conditions eerie--ar
39 through-bench zalztsting)--trrabliy ess odA bprfre t%#dtUrin Ah pei
40 s1 ramn r tocos tO&og.$he treated soil would be backtilled into the origmnal
41 excavation or landfilled. Soil treatment by-products may require additional processing or
42 treatment. Figure 7-4 shows a schematic diagram of this alternative.
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@ 1 Alternative 3 would be effective in treating a full range of contamination, depending on
2 the type of treatment processes selected. Attainment of soil RAOs would depend on the
3 depth to which the soil was excavated. If near surface soil was treated, airborne
4 contamination, direct exposure to contaminated soil, and bio-mobilization of contamination
5 would be minimized. Because of practical limits on deep excavation, deep contamination
6 may not be removed and would be subject to migration into groundwater. Alternative 3
7 could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility.
8

10 I

14
15 7.4.5 Alternative 4-In Situ Vitrification of Soil
16
17 In this alternative, the contaminated soil in a subject site would be immobilized by in

t 18 situ vitrification. Ty s woM be p
19 i i F4igure 7-5 shows a schematic diagram of the alternative. Import fill
20 would initially be placed over the affected area to reduce exposures to the remediation

C 21 workers from surface contamination. High power electrodes would be used to vitrify the
22 contaminated soil under the site to a depth below where contamination is present. A large
23 fume hood would be constructed over the site before the start of the vitrification process to
24 collect and treat emissions. After completion of the vitrification, the site would be built back
25 to original grade with imported backfill. Fences and warning signs may be placed around
26 the vitrified monolith to minimize disturbance and potential exposure.
27
28 In situ vitrification is expected to be effective in treating radionuclides, heavy metals,
29 and inorganic contamination and may also destroy organic contaminants thereby reducing the
30 potential for exposures by leaching to groundwater, windblown dust and direct dermal
31 contact. However, this alternative would not reduce the mass or toxicity of the radionuclides
32 present onsite. Also, in situ vitrification may be limited to depths of less than about 3.,
33 (100 feet., which may not be adequate to immobilize deep contamination.-The-pfeeess-has
34 onl beeni pr'vcn in pilot scale studies and would require treatbiity testing ( 17h Hazrdous
35 W t e Consultant 1990).
36
37 g compMunds s khey cWodng * "trlyn
38 4itrifica'ion s
39 go
40 b k w s bd
41
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1 Itsol ente httest 'irfctini rltv new~ Yeh* lg khic i

3 md s r a i e h r f r , u i g t i e h o o y a 4 b he Hn for Site 4rg9l li ey req uir
4 xenie io tetizsih

1*

5
6
7 7.4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of8 Soil with TRU Radionuclides
9
10 mP A

11 ___tdnswhr h ocntain fTU aimcie exed g Oni/ o13 a d sippe to an ff egelo gInx disposa Wie uh ad s o a ~ cl y h sn tytb
13 Mam
14

18'1
19 . ... 9zov.

2C-

24'
26 1K MM quA
27 F 7Ws em td r a Ad

29 Zfi$

32 R

34
35 BEY~~ S*4 ~4 $i j
36
37 WEr u38t(:;:z2 Uf _

39 tu a
40
41 w kgue . 7 6 sli os a schenmtic z diagram of exvatid Spa l ecletien pcedurc
42 w ould have to be used to miim i ze fugitive dust NonT vexurdVen may have toe
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.1 frmovod, tomporry stored, and roturnod to the exeav atien after the flU seil was
2 romeved. Impcrted baeciRil wouild bo used to rostoro the site to original grado. Tho
3 emxoavatod ThU soil would be vitrified or stabilized by abcvo ground treatment. The tratod
4 soil would then ho sffipd to a Th-U waste repesitory. Leng teom sterago may ho roqufd
5 unti a suitablo faeilty could bo sited and zonstmctod. Ant onginoorod multimodia covr
6 (Altonative 1) could bo inatallod over the completed sito to reduce oxposuiro to e
7 romabinag contamiinated, non flU polls.
8
9 For Alternative 5, soil. containing ThU radionuclides at concentrations exceeding

10 100 nCilg would be excavated, treated, and disposed. Thus, potential exposure to and
11 migration of ThU-wastes would be minimized. Potential exposure to other contaminants
12 would be determined by other remedial alternatives implemented. At sites containing ThU
13 and non-flu wastes, the use of Alternative 5 alone may not satisfy all RAOs.
14
15
16 7.4.7 Alternative 6--In Situ Soil Vapor Extraction for V1 s- <QY4Ij
17
18

19 FW lentv ,si otiigTUraincie tcnetain xedn

20 0 tt exposure to an

@22

12 .ol b. de.ie by .te .eeda a.enaie .m etd A. si....aiig R

23
24
25
26 7 r

-27 Ure4t
28
29

Cl3 0  __

31 ttrat i e
32
33 __ .V'l
34 _

35
36
37 Y*U7:

38 _~

41
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I Figure 7:7 shows a schematic diagram of a representative soil vapor extractionsystem.-
2 The sol vapor extacteion system weuld consist of venting wells, manifod piping,
3 condensed water collectors, H]RPA filers, and a catalytic oxidizer. The condensed wae
4 may 3ontain VO~s and fadionuelides, so it may have to be disposed of as radioace mb r
5 waste. The vented air may contain radienuclide containing dust particles, so H]KPA filter
6 would be installe to remove the particulate radionuclides. The vented vapors wouild be
7 treate by the catalytic oxidizer to Provide at least 95%9 deatructiont. Bocause there are fewt
8 sites in the S Plant Aggfegate Acrea tha contain VO~s, the potential use ofsolvpo
9 extaction in this aggregate area would be limited.
10
11
12

13- Re situ soil vapor

13 1

14 extraction is a proven technology for removal of VOC from the vadose zone soilsmJM
Rextraction would reduce

16- downward migration of the VOC vapors through the vadose zone, and thereby minimze
17 potential cross-media migration into the groundwater. The process would reduce upward
I8 migration of VOC through the soil column into the atmosphere, and thereby minimize
19- inhalation exposures to the contaminants. In some cases the radionuclides were discharged to
29,, the isea-itswt VOCs (e.g., MIBK). Removal of the VOC

MO .ON1 010 ",d

21 by implementing soil vapor extraction could reduce the mobility of the radionuclides, and
22- thereby reduce the potential for downward migration of the radionuclides. Finally, soil
23, vapor extraction would enhance partitioning of the VOC off of the soil and into the vented
24 air stream, resulting in the permanent removal and destruction of the VOC. Aternative 6
25p s may be modified to include other technologies if contaminants other than VOCs are present.
26 However, because of the limited number of S Plant Aggregate Area sites that contain VOCs,
27 the use of soil vapor extraction will not be extensive.

28'

30 7.5 PRELIMNARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO
31 WASTE MANAGEMIENT UNITS AND UNPLANNED RELEASE SITES
32
33 The puipose of this section is to discuss which preliminary remedial action alternatives
34 could be used to remediate each S Plant Aggregate Area waste management unit or
35 unplanned release site. The criteria used for deciding this are as follows:
36
37 * Installing an engineered multimedia cover with or without vertical barriers
38 (Alternative 1) could be used on any site where contaminants may be leached or
39 mobilized by surface water infiltration or if surface/near-surface contamination
40 exists.
41
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1 * In situ grouting or stabilization (Alternative 2) could be used on any waste
2 management unit or unplanned release site that contain heavy metals,
3 radionuclides, and/or other inorganic compounds. In situ grouting could also be
4 effective in filling voids for subsidence control.
5
6 * Excavation and soil treatment (Alternative 3) could be used at most waste
7 management units or unplanned release sites that contain radionuclides, heavy
8 metals, other inorganics compounds, and/or-semi-volatile organic compounds.
9 Ad
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REMEDIAL ACTION GENERAL RESPONSE CANDIDATE REMEDIAL

MEDIA OBJiECTIVE ACTIONS TECHNOLOGIES ALTERNATIVES
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DisposalTrealmnt /Disposal

prevent In Situ
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Figure 7-1. Development of Candidate Remedial
Alternatives for the S Plant Aggregate Area.
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 1 of 2

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions

Soils/ * Prevent ingstion, inhalation, or direct * Prevent migration of radionuclides and * No Action
Sediments contact wi solids containing radioactive hazardous constituents that would result

and/or hazardous constituents present at in groundwater, surface water, air, or * Institutional Controls/
concentrations above MTCA and DOE biota contamination with constituents at Monitoring
standards for industrial sites (or concentrations exceeding ARARs.
subsequent risk-based standards). & Containment

* Remediate soils containing TRU * Excavation
contamination above 100 nCi/g in
accordance with 40 CFR 191 * Treatment
requirements.

SDisposal
* Prevent leaching of contaminants from

the soil into the groundwater that would 9 In Situ Treatment
cause gundwater concentrations to
exceeCMTCA and DOE standards at the
compliance point location.

Biota * Prevent bio uptake by plants. * Prevent bio-uptake of radioactive * No Action
contaminants.

" Prevent disturbance of engineered * Institutional Controls/
barriers by biota. Monitoring

* Excavation

* Disposal

* Containment

Air"' * Prevent inhalation of contaminated * Prevent adverse environmental impacts
airborne particulates and/or volatile on local biota.
emissions exceeding MTCA and DOE
limits from soils/sediments.

" Prevent accidental release from collapse
of containment structures.

WHC(SPLANT)/9-12-92/03134T
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 2 of 2

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions

Buried * Prevent leakage of liquids from buried a Prevent wind erosion or soil cover & No Action/Institutional
Containers containers that would cause groundwater material that would expose buried Controls/Monitoring

concentrations to exceed MTCA wastes.
standards at the compliance point 9 Wind Barriers Installed
location, or which could result in a Prevent wind erosion of contaminated
volatilization emissions of leaking soil that would lead to exposure * Capping
chemicals to the atmosphere. exceeding MTCA or DCGs.

* Drum Removal

* Subsurface Barriers

Note: " No General Response Actions are required for the air because soil remediation will eliminate the air contamination source.

K
I-

0~
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Table 7-2. Preliminary Remedial Action Technologies. Page 1 of 3
Media General Response Action Technology Type Process Option Contaminants Treated

Soil No Action No Action No Action NA

Institutional Controls Land Use Restrictions Deed Restrictions NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Containment Capping Multimedia I,M,R,O

Vertical Barriers Slurry Walls I,M,R,O

Grout Curtains I,M,R,O

Cryogenic Walls ,M,R,O

Dust & Vapor Suppression Membranes/Sealants/Wind I,M,R,O
Breaks/Wetting Agents

Excavation Excavation Standard Construction ,M,R,O
Equipment

Treatment Thermal Treatment Vitrification I,M,R,O

Incineration 0

Thermal Desorption 0

Calcination I,M,R,O

Chemical Treatment Chemical Reduction M

Hydrolysis 1,0

Chemical Dechlorination 0

Physical Treatment Soil Washing I,M,R,O

Solvent Extraction 0

Physical Separation I,M,R,0

Fixation/Solidification ,M,R,0
Stabilization

Containerization I,MR,O

WHC(SPLANT)/9-3-92/03134T



Table 7-2. Preliminary Remedial Action Technologies. Page 2 of 3
Media General Response Action Technology Type Process Option Contaminants Treated

Biological Treatment Aerobic (Landfarming) 0

Anaerobic 0

Disposal Landfill Disposal On-site Landfill I,M,R,O

Off-site Landfill I,M,0

Offsite RCRA Landfill I,M,0

Geologic Repository Geologic Repository T (I,M,O non-transuranic
radionuclides if mixed

with ')

In Situ Treatment Thermal Treatment Vitrification I,M,R,O
Thermal Desorption 0

Chemical Treatment Reduction M,O

Physical Treatment Soil Flushing I,M,R,0

Vapor Extraction 0

Grouting I,M,R

Fixation/Solidification/ I,M,R,O
Stabilization

Biological Treatment Aerobic 0
Anaerobic 0

Biota No Action No Action No Action NA

Institutional Controls Land Use Restrictions Deed Restrictions NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Excavation Excavation Standard Construction I,M,R,O
Equipment

WHC(SPLANT)/9-3-92/03134T
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Table 7-2. Preliminary Remedial Action Technologies. Page 3 of 3

Media General Response Action Technology Type Process Option Contaminants Treated

Disposal Landfill Disposal landfill Disposal I,M,R,O
Containment Capping Multimedia I,M,R,0

I = Other Inorganics contaminants applicability
M = Heavy Metals contaminants applicability
R = Radionuclide contaminants applicability
O = Organic contaminants applicability
NA = Not Applicable
T = TRU Radionuclides Applicability

0

0 w

WHC(SPLANT)/9-3-92/03134T



Table 7-3. Screening of Process Options. Page 1 of 8

Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions

SOIL TECHNOLOGIES:

No Action No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a
contamination or reduce the the contamination or might not be acceptable to "baseline" case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public.

Land Use Deed Identify contaminated areas Depends on continued Administrative decision is Low Retained to be used
Restrictions Restrictions and prohibit certain land implementation. Does not easily implemented. in conjunction with

uses such as farming. reduce contamination. other process
options.

Access Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used
Controls around areas of soil signs are maintained. Restrictions on future land in conjunction with

contamination. use. other process
options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel Low Retained to be used
system to prevent people people out of the easily implemented and in conjunction with
from becoming exposed. contaminated areas. readily available. other process

options.

Monitoring Monitoring Analyze soil and soil gas Does not reduce the Easily implemented. Low Retained to be used
samples for contaminants contamination, but is very Standard technology. in conjunction with W
and scan with radiation effective in tracking the other process
detectors. contaminant levels. options.

Capping Multimedia Fine soils over synthetic Effective on all types of Easily implemented. Medium Retained because of
membrane or other layers contaminants, not likely to Restrictions on future land potential
and covered with soil; crack. Likely to hold up use will be necessary. effectiveness and
applied over contaminated over time. implementability.
areas.

Vertical Slurry Walls Trench around areas of Effective in blocking Commonly used practice and Medium Retained for shallow
Barriers contamination is filled with lateral movement of all easily implemented with contamination.

a soil (or cement) bentonite types of soil standard earth moving
slurry. contamination. May not equipment. May not be

be effective for deep possible for deep
contamination. contamination.

Grout Curtains Pressure injection of grout Effective in blocking Commonly used practice and Medium Retained because of
in a regular pattern of lateral movement of all easily implementable, but potential
drilled holes. types of soil depends on soil type. May be effectiveness and

contamination. difficult to ensure continuous implementability.
wall.

WHC(SPLANT)/9-3-92/03134T



Table 7-3. Screemng of Process Options. Page 2 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Cryogenic Walls Circulate refrigerant in Effective in blocking Specialized engineering Medium Rejected because it is
pipes surrounding the lateral movement of all design required. Requires difficult to
contaminated site to create types of soil ongoing freezing. implement.
a frozen curtain with the contamination.
pore water.

Dust and Membranes/ Using membranes, sealants, Effective in blocking the Commonly used practice and Low Rejected because of
Vapor Sealants/ wind breaks, or wetting airborne pathways of all very easy to implement, but limited duration of
Suppression Wind Breaksl agents on top of the the soil contaminants, but land restrictions will be integrity and

Wetting Agents contaminated soil to keep may require regular necessary. protection.
the contaminants from upkeep.
becoming airborne.

Excavation Standard Moving soil around the site Effective in moving and Equipment and workers are Low Retained because of
Excavating and loading soil onto transporting soil to readily available. potential
Equipment process system equipment. vehicles for transportation, effectiveness and

and for grading the implementability.
surface.

Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of
Treatment Vitrification materials by application of organics and immobilizing available. Laboratory testing potential ability to

electric current. the inorganics and required to determine immobilize
radionuclides. Off-gas additives, operating radionuclides and W
treatment for volatiles may conditions, and off gas destroy organics.
be required. treatment. Must pre-treat soil .

to reduce size of large
materials.

Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of
combustion in a fluidized organic soil contaminants. developed. Mobile units are potential air
bed, kiln, etc. Some heavy metals will currently available for emissions and

volatilize. Radionuclides relatively small soil wastewater
will not be treated. quantities. Off-site treatment generation.

is available. Air emissions
and wastewater generation
should be addressed.

Thermal Organic volatilization at 150 Effectively destroys the Successfully demonstrated on Medium Retained because of
Desorption to 4000 C (300 to 8000F) by organic soil contaminants. a pilot-scale level. Full-scale potential

heating contaminated soil Heavy metals less likely to remediation yet to be effectiveness and
followed by off gas volatilize than in high demonstrated. Pilot testing implementability.
treatment. temperature treatments. essential.

Radionuclides will not be
treated.

WHC(SPLANT)/9-3-92/03134T



Table 7-3. Screening of Process Options. Page 3 of 8

Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions

Calcination High temperature Effective in the Commercially available. High Rejected because of
decomposition of solids into decomposition of Most often used for limited effectiveness
separate solid and gaseous inorganics such as concentration and volume on non-liquid or
components without air hydroxides, carbonates, reduction of liquid or aqueous aqueous wastes.
contact. nitrates, sulfates, and waste. Off-gas treatment is

sulfites. Removes organic required.
components but does not
combust them because of
the absence of air.
Radionuclides will not be
treated.

Chemical Chemical Treat soils with a reducing May be effective in Virtually untested on treating Medium Rejected because of
Treatment Reduction agent to convert treating heavy metal soil soils. Competing reactions limited applicability

contaminants to a more contaminants. may reduce efficiency. and implementation
stable or less toxic form. Radioactivity will not be problems.

reduced.

Hydrolysis Acid- or base-catalyst Very effective on Common industrial process. Medium Rejected because of
reaction in water to break compounds generally Use for treatment of soils not limited effectiveness
down contaminants to less classified as reactive. we demonstrated. and unproven on
toxic components. Limited effectiveness on soils.

stable compounds.
Radioactivity will not be
reduced.

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of
Dechlorination organic chemicals by chlorinated compounds Requires soil washing or limited effectiveness

reaction with organic that have been identified at solvent extraction before use. and difficult
reagents. T Plant. implementation.

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of
Dechlorination organic chemicals chlorinated compounds Requires soil washing or limited effectiveness

byreaction with organic that have been identified at solvent extraction before use. and difficult
reagents. Z Plant. implementation.

Physical Soil Washing Leaching of waste Effectiveness is Treatability tests are Medium Retained because of
Treatment constituents from contaminant specific. necessary. Well developed potential

contaminated soil using a Generally more effective technology and commercially effectiveness and
washing solution. on contaminants that available. implementability.

partition to the fine soil
fraction. Radioactivity
will not be reduced.

WHC(SPLANT)/9-12-92/03134T



Table 7-3. Screening of Process Options. Page 4 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Solvent Contacting a solvent with The selected solvent is Laboratory testing necessary Medium Rejected because the
Extraction contaminated soils to often just as hazardous as to determine appropriate solvent may lead to

preferentially dissolve the the contaminants presented solvent and operating further
contaminants into the in the waste. May lead to conditions. Not fully contamination.
solvent. further contamination. demonstrated for hazardous

Radioactivity will not be waste applications.
reduced.

Physical Separating soil into size Effective as a Most often used as a Low Retained because of
Separation fractions. concentration process for pretreatment to be combined potential

all contaminants that with another technology. effectiveness and
partition to a specific soil Equipment is readily implementability.
size fraction. available.

Fixation/ Form low permeability Effective in reducing Stabilization has been Medium Retained because of
Solidification/ solid matrix by mixing soil inorganic and radionuclide implemented for site potential
Stabilization with cement, asphalt, or soil contaminant mobility. remediations. Treatability effectiveness and

polymeric materials. Effectiveness for organic studies are needed. Volume implementability.
stabilization is highly of waste is increased.
dependent on the binding
agent.

Containerization Enclosing a volume of Effective for dilficult to May be implemented for low LOW Retained because of
waste within an inert jacket stabilize, extremely concentration waste. Potential
or container. hazardous, or reactive Disposal or safe storage of effectiveness and

waste. Reduces the containers required. implementability.
mobility of radionculides. Regulatory constraints may

prevent disposal of containers
of certain waste types.

Biological Aerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of
Treatment (Landfarming) oxygen-rich environment. contaminant- and commercially available to limited applicability

concentration-specific. produce contaminant and difficult
Treatment has been degradation. Treatability implementation.
demonstrated on a variety tests are required to
of organic compounds. determine site-specific
Not effective on inorganics conditions.
or radionuclides.

WHC(SPLANT)/9-3-92/03134T



Table 7-3. Screening of Process Options. Page 5 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Anaerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of
oxygen deficient contaminant and commercially available to limited applicability
environment. concentration specific. produce contaminant and difficult

Treatment has been degradation. Treatability implementation.
demonstrated on a variety tests are required to
of organic compounds. determine site-specific
Not effective on inorganics conditions.
or radionuclides.

Disposal Landfill Place contaminated soil in Does not reduce the soil Easily implemented if Medium Retained because of
Disposal an existing onsite landfill. contamination but moves sufficient storage is available potential

all of the contamination to in an on-site landfill area. effectiveness and
a more secure place. implementability.

Geologic Put the contaminated soil in Does not reduce the soil Not easy to implement High Retained because of
Repository a safe geologic repository. contamination, but is a because of limited site effectiveness on TRU

very effective and long- availability, and permits for wastes.
term way of storing transporting radioactive
radionuclides. Probably wastes are hard to get.
unnecessary for
nonradioactive waste.

In Situ Vitrification Electrodes are inserted into Effective in immobilizing Potentially implementable. High Retained because of W
Thermal the soil and a carbonfglass radionuclides and most Implementability depends on potential ability to
Treatment frit is placed between the inorganics. Effectively site configuration, e.g., immobilize

electrodes to act as a starter destroys some organics lateral and vertical extent of radionuclides and
path for initial melt to take through pyrolysis. Some contamination. Treatability destroy organics.
place. volatilization of organics studies required.

and inorganics may occur.

Thermal Soil is heated in situ by Effective for removal of Implementable for shallow Medium Rejected because of
Desorption radio-frequency electrodes volatile and semi-volatile organics contamination. Not limited applicability.

or other means of heating to organics from soil. implementable for
temperatures in the 80 to Ineffective for most radionuclides and inorganics.
400*C (200 to 750-F) inorganics and Emission treatment and
range thereby causing radionuclides. treatability studies required.
desorption of volatile and Contaminants are
semi-volatile organics from transferred from soil to
the soil. air.

WHC(SPLANT)/9-3-92/03134T



Table 7-3. Screening of Process Options. Page 6 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

In Situ Chemical Reducing agent is added to Effective for certain Difficult to implement in situ Low Rejected because of
Chemical Reduction the soil to change oxidation inorganics, e.g., because of distribution limited applicability
Treatment state of target contaminant. chromium. Ineffective for requirements for reducing and implementation

organics. Limited agent. problems.
applicability.

In Situ Soil Flushing Solutions are injected Potentially effective for all Difficult to implement. Not Medium Rejected because of
Physical through injection system to contaminants. implementable for complex implementation
Treatment flush and extract Effectiveness depends on solvents of contaminants. problem.

contaminants. chemical additives and Flushing solution difficult to
hydrology. Flushing recover. Chemical additives
solutions posing likely to pose environmental
environmental threat likely threat.
to be needed. Difficult
recovery of flushing
solution.

Vapor Vacuum is applied by use Effective for volatile Easily implementable for Medium Retained for potential
Extraction of wells inducing a pressure organics. Ineffective for proper site conditions. application to volatile

gradient that causes inorganics and Requires emission treatment organics.
volatiles to flow through air radionuclides. Emission for organics and capture
spaces between soil treatment required. system for radionculides and
particles to the extraction volatilized metals.
wells.

Grouting Involves drilling and Effective in limiting Implementable as barrier and Medium Retained because of
injection of grout to form migration of leachate, but for filling voids. ability to limit
barrier or injection to fill difficult to maintain Implementability depends on contaminant
voids, barrier integrity, site conditions. migration and

Potentially effective in potential use for
filling voids. filling void spaces.

Fixation/ Solidification agent is Effective for inorganics Implementable. Treatability Medium Retained because of
Solidification/ applied to soil by mixing in and radionuclides. studies required to select potential
Stabilization place. Potentially effective for proper additives. Thorough effectiveness and

organics. Effectiveness characterization of subsurface implementability.
depends on site conditions conditions and continuous
and additives used. monitoring required.

WHC(SPLANT)/9-3-92/03134T



Table 7-3. Screening of Prmcess Options. Page 7 of 8

Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions

In Situ Aerobic Microbial growth utilizing Effective for most organics Difficult to implement. Low Rejected because of
Biological organic contaminants as at proper conditions. Treatability studies and limited applicability
Treatment substrate is enhanced by Ineffective for inorganics thorough subsurface and difficult

injection of or spraying and radionuclides. characterization required. implementation.
with oxygen source and
nutrients.

Anaerobic Microbial growth utilizing Effective for volatile and Difficult to implement. Low Rejected because of
organic contaminants as complex organics. Not Anoxic ground conditions limited applicability
substrate is enhanced by effective for inorganics required. Treatability studies and difficult
addition of nutrients. and radionuclides. and thorough subsurface implementation.

characterization necessary.

BIOTA TECHNOLOGIES:
No Action No Action Do nothing to clean-up the Not effective in reducing Easily implemented, but Low Retained as a

contamination or reduce the the contamination or might not be acceptable to "baweline"case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public.

Land Use Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used
Restrictions Restrictions and prohibit certain land is continued. Does not easily implementedp in conjunction with

uses such as agriculture. reduce contamination. other process
options.

Access Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used
Controls around areas of maintained. Restrictions on future land in conjunction with

contamination to keep use. other process
people out and the biota in. options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel are Low Retained to be used
system to eliminate people people out of the easily implemented and in conjunction with
from coming in contact with contaminated areas. readily available, other process
the contamination. options.

Monitoring Monitoring Take biota samples and test Does not reduce the Easily implemented. Low Retained to be used
them for contaminants. contamination, but is very Standard Technology. in conjunction with

effective tracking the other process
contaminant levels. options.

Capping Multimedia Fine soils over synthetic Effective in reducing the Easily implemented. Medium Retained because of
membrane or other layers uptake of contaminants, Restrictions on future land potential
and covered with soil; not likely to crack. Likely use will also be necessary. effectiveness and
applied over contaminated to hold up over time. implementability.
areas.
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Table 7-3. Screeling of Process Options. Page 8 of 8

i

WHC(SPLANT)/9-3-92/03134T

Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions

Excavation Standard Remove affected biota and Effective in moving and Equipment and workers are Low Retained because of
Excavating load it onto process system transporting biota to readily available. potential
Equipment equipment. vehicles for transportation. effectiveness and

implementability.
Disposal Landfill Place contaminated biota in Does not reduce the biota Easily implemented if Medium Retained because of

Disposal an existing landfill. contamination but moves sufficient storage is available potential
all of the contamination to in an offsite landfill area. effectiveness and
a more secure Place. implementability.
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Table 7-4. Preliminary Remedial Action AlternatiVes Applicable to Waste Management Units and
Unplanned Release Sites. Page 1 of 3

Alt 5.
Alt 2. Excavation,

Alt 1. In Situ Alt 3. Alt 4. Treatment, and Alt 6.
With or Without Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Barriers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs

Cribsa81i brais'x

216-S-1 & -2 Cribs

2164-5 Crib 0

216-S-6 Crib 0 0 Is

216-S-7 Crib 00 0 0 0

216-S-9 Crib 0 0 0 0 0

216-S-13 Crib 0 0 0

216-S-20 Crib 0 0 0

216-S-22 Crib 0 I 0 0

216-S-23 Crib 0 0 0

216-S-25 Crib 00 0

2164-26 Crib 0 0 0

216-S-3 French Drain I 0 0 0

- . _. - -ponds, bitches, and Tirnche -

216-S-lOPPond 0 0 4 s

216-S-11 Pond 0 0

216-S-15 Pond 0 0 0

216-S-16P Pond 0 0 0 0

216-S-17Pond 0 0 0

216-S-19 Pond 0 0 0

216--10D Pond I s 0 0

216-S-16D Pond 0 0 0

216-U-9 Ditch 0 0

2164-8 Trench 0
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites. Page 2 of 3

Alt 5.
Alt 2. Excavation,

Alt 1. In Situ Alt 3. Alt 4. Treatment, and Alt 6.
With or Without Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Barrien Stabilization Treatment Vitrification TRU Soil Extraction for VOCs

216-S-12Trench 0 0

216-S-14Trench 0 0

216-S-18Trench 0 0 0

S:6-5 :lg: - - SepihTnb and Assciated Dirain FieldsO -

2607-W Septic Tank and Tile Field _ _ _

2607-WZ Septic Tank I
Sanitary Crib a __ _

TraniferVaclities, Dtierlorinoxe.,andPipelines - -- - -

216-S-172 Control Structure 0 0

2904-S-160 Control Structure

2904-S-170 Control Structure

2904-S-171 Control Structure a

7in e

207-S-Retention Basin 0

207-SL Retention Basin

- - Burial Sies
218-W-7 Burial Ground 0

218-W-9 Burial Ground :
UN-200-W-32 0 0 0

UN-200-W-34 0 0

UN-200-W-35 0

UN-200-W-41 0 0

UN-200-W-42 0
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Table 7-4. Preliminary Remedial Action Alternatives Applicable
Unplanned Release Sites.

to Waste Management Units and
Page 3 of 3

Alt 5.
Alt 2. Excavation,

Alt 1. In Situ Alt 3. Alt 4. Treatment, and Alt 6.
With or Without Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Baniers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs

UN-200-W-43

UN-200-W-52

UN-200-W-56

UN-200-W-61

UN-200-W-69 0 0

UN-200-W-83 0 0

UN-200-W-108 0 -

UN-200-W-109 0

UN-200-W-116 0 0 0

UN-200-W-123 0 0 0.

UN-200-W-127 0 0 0

UN-216-W-30 0 9 9
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1 8.0 DATA QUALITY OBJECTIVES
2
3
4 As described in Section 1.2.2, this aggregate area management study (AAMS) process,
5 as part of the Hanford $jItePast-Practice Strategy (Then-s 9DMR 99) is
6 designed to focus the remedial investigation (RI)jfeasibility study (FS) process toward
7 comprehensive cleanup or closure of all contaminated areas at the earliest possible date and
8 in the most effective manner. The fundamental principle of the Hanford S4ePast-Practice
9 Strategy is a "bias for action" that emphasizes the maximum use of existing data to expedite

10 the RI/FS process as well as allow decisions about work that can be done at the site early in
11 the process, such as expedited response actions (ERAs), interim remedial measures (IRMs),
12 limited field investigations (LFIs), and focused feasibility studies (FFS). The data have
13 already been described in previous sections (2.0, 3.0, and 4.0). Remediation alternatives are
14 described in Section 7.0. However, data, whether existing or newly acquired, can only be
15 used for these purposes if it meets the requirements of data quality as defined by the data
16 quality objective (DQO) process developed by the U.S. Environmental Protection Agency
17 (EPA) for use at Comprehensive Environmental Response, Compensation, and Liability Act
18 (CERCLA) sites (EPA 1987). This section implements the DQO process for this, the
19 scoping phase, in the S Plant Aggregate Area.
20
21 In the guidance document for DQO development (EPA 1987), the process is described
22 as involving three stages which have been used in the organization of the following sections:
23
24 a Stage 1--Identify decision types (Section 8.1)
25
26 a Stage 2--Identify data uses and needs (Section 8.2)
27
28 * Stage 3--Design a data collection program (Section 8.3).
29
30
31 8.1 DECISION TYPES (Stage-1)§,T,
32
33 Stage 1 of the DQO process is undertaken to identify:
34
35 * The decision makers (thus data users) relying on the data to be developed
36 (Section 8.1.1)
37
38 * The data available to make these decisions (Section 8.1.2)
39
40 * The quality of these available data (Section 8.1.3)
41
42 * The conceptual model into which these data must be incorporated (Section 8.1.4)

WHC(SPLANT)/9-17-92/03135A
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1 * The objectives and decisions that must evolve from the data (Section 8.1.5).
2
3 These issues serve to define, from various sides, the types of decisions that will be
4 made on the basis of the S Plant AAMS.
5
6
7 8.1.1 Data Users
8
9 The data users for the S Plant AAMS [and subsequent investigations such as LFIs,
10 RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility, Investigations
11 (RFI)} are the following:
12
13 * The decision makers for policies and strategies on remedial action at the Hanford
14, Site. These are the signatories of the Hanford Federal Facility Agreement and
15 Consent Order (Tri-Party Agreement) (Ecology et al. 1990) including the U.-.
16 Depatmint af Enzrgy (DOt) ME N et
17, (Ecoogy),EPA, and the Washington-State-Department of Eeelegy

19
20- Nominally these responsibilities are assigned to the heads of these agencies (the
21 Secretary of Energy for DOE, the Administrator of EPA, and the Director of
22 Ecology), although the political process requires that more local policy-makers
23- (such as the Regional Administrator of EPA and the head of the U.S. Department
24, of Energy, Richland Operations Office (DOE/RL) and, to a great extent,
25 technical and policy-assessment staff of these agencies will have a major say in
26, the decisions to be evolved through this process.
27
28 * Unit managers of Westinghouse Hanford and potentially other Hanford Site
29> contractors who will be tasked with implementing remedial activities at the
30 S Plant Aggregate Area. Staff of these contractors will have to make the lower
31 level (tactical) decisions about appropriate scheduling of activities and allocation
32 of resources (funding, personnel, and equipment) to accomplish 1
33 f& inA tI e AAMS reeemmendatizns.
34
35 * Concerned members of the wide community involved with the Hanford Site.
36 These may include:
37
38 - Other state (Washington, Oregon, and other states) and federal agencies

WHC(SPLANT)/9-17-92/03135A
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1 - Affected Indian tribes
2
3 - Special interest groups
4
5 - The general public.
6
7 These groups will be involved in the decision process through the implementation
8 of the Community Relations Plan (GRP)-(Ecology et al. 1989), and will apply
9 their concerns through the "primary" data users, the signatories of the Tri-Party

10 Agreement.
11
12 The needs of these users will have a pivotal role in issues of data quality. Some of this
13 influence is already imposed by the guidance of the Tri-Party Agreement.

m 14
15
16 8.1.2 Available Information
17
18 The Hanford PPast-Practice Strategy specifies a "bias for action" which intends to
19 make the maximal use of existing data on an initial basis for decisions about remediation.
20 This emphasis can only be implemented if the existing data are adequate for the purpose.
21
22 Available data for the S Plant Aggregate Area are presented in Sections 2.0, 3.0, and
23 4.0 and in 41opical Rjeports prepared for this study. As described in Section 1.2.2, these
24 data should address several issues:
25
26 0 Issue 1: Facility and process descriptions and operational histories for waste
27 sources (Sections 2.2, 2.3, and 2.4)
28

'Y' 29 * Issue 2: Waste disposal records defining dates of disposal, waste types, and
30 waste quantities (Section 2.4)
31
32 0 Issue 3: Sampling events of waste effluents and affected media (Section 4.1)
33
34 * Issue 4: Site conditions including the site physiography, topography, geology,
35 hydrology, meteorology, ecology, demography, and archaeology (Section 3.0)
36
37 * Issue 5: Environmental monitoring data for affected media including air, surface
38 water, sediment, soil, groundwater and biota (Section 4.1, except that
39 groundwater data is presented in the separate 200 West Groundwater Aggregate
40 Area Management Study Report, AAMSR).
41

WHC(SPLANT)/9-17-92/03135A

8-3



DOE/RL-91-60
Draft B

1 A major requirement for adequate characterization of many of these issues is
2 identification of chemical and radiological constituents associated with the sites, with a view
3 to determine the contaminants of concern there and the extent of their distribution in the soils
4 beneath each of the waste management units in the S Plant Aggregate Area. There was
5 found to be a limited amount of data in this regard. The data reported for the various waste
6 management units in the S Plant Aggregate Area (See Section 4.1 and Tables 4-1, 4-2, and
7 4-3) have been found to describe:
8
9 * Inventory: generally estimated from chemical process data and emphasizing
10 radionuclides (Issues 1 and 2). These data are especially limited regarding
11 reconstruction of early operations activities, and even the most recent data are
12 based on very few sampling events, possibly non-representative of the long-term
13 activity of the waste management units. In some cases (e.g., for 216-1-45
14 - even the location of the facility is not adequately
15 understood.

17 1 Surface radiological surveys: undifferentiated radiation levels, without
18 identification of radionuclides present, presented in terms of extent of radiation
1 r and maximal levels (Issue 5). These historical data are extremely difficult to
20- relate to the present-day distribution and nature of the radioactive contamination
21 they purport to measure because of the lack of radionuclide identification and the
22 likelihood that changes have occurred (at least to surface soils) since the time of
23 these surveys.
24
2s External radiation monitoring: similar to the surface radiological surveys but
26, provide even less information because with a fixed-point thermoluminescent
27 dosimeter (TLD) no spatial distribution is provided. In addition, data are also
28' available for some TLDs placed at points not associated with specific waste
24, management units. T1'LD data ag-a do not differentiate radionuclide
30 species.
31
32 Waste, soil, or sediment sampling--these include waste sampling in &ST6sing0
33 sh fl (in the 241-S and ZP SX Tank Farms), wastes in the 207-SL
34 Retention Basin; sediments from the 216-S-10D Ditch were collected and
35 analyzed for radionuclide contamination, and soil samples in the vicinity of the
36 216-S-1 and 2 Cribs were collected and analyzed for radionuclides. The quality
37 of these data is apparently gbeddduts based 'n hertrg
38 anges at the release sites (e.g., eleanup-acti'itics)
39 since the time of the sampling may makes the data igain-generaly-napplicable to
40 determination of the present-day distribution of contamination.. MM Ihage
41 i n d e pact esw h' d ate dtQ a off w
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2 INrlr~rn
3
4 There is also a set of data of soil sampling and analysis that was conducted for
5 several years on a grid pattern, and cannot be assigned to a particular waste
6 management unit. These data would indicate impacts of historical operations at
7 the Hanford Site, and in the vicinity of the grid points, but the impacts cannot be
8 ascribed to a particular unit and so do not assist in decision making on a unit-by-
9 unit basis but ab stsm akus

10
11 * Biota sampling--only in the 216-S-10D Ditch. These data could assist assessment
12 of bio-uptake and bio-transfer pathways from this unit (Issue 5).
13
14 There are also analytical data for grid-point samples of vegetation which cannot
15 be assigned to a specific waste management unit pmy sf t d

17
18 * Borehole geophysics: these data, for a number of units discharged to the soil
19 column (cribs, trenches, and ditches) and the single-shell tanks, were designed to
20 detect the presence of radionuclides (by their gamma-ray radiation) in the
21 subsurface and to indicate whether these materials are migrating vertically (Issue
22 5). A list of these surveys that have been conducted in the S Plant Aggregate
23 Area is included in the Data Package Topical Report prepared for this study
24 (Chamness et al. 1991). These-M4 tWfiJ a are limited by the
25 method's inability to identify specific radionuclides and thus to differentiate
26 naturally-occurring radioactive materials from possible releases. Variations in
27 quality control further limit their comparability and possible use for estimation of
28 concentrations.

a 29
30 Besides these historic data, additional borehole geophysical data will be available
31 through the Radionuclide Logging System (RLS), being carried out at the time of
32 this report and in support of the AAMS process. Like the previous (gross
33 gamma) logging conducted at waste management units in the S Plant Aggregate
34 Area, the RLS depends on gamma rays and cannot detect some species of
35 radionuclides. However, unlike the gross gamma surveys, the RLS is designed to
36 identify individual radionuclide species through their characteristic gamma ray
37 photon energy levels. It should thus be able to differentiate naturally-occurring
38 radionuclides from those resulting from releases. It will also (like gross gamma
39 logging) determine the vertical extent of the presence of the radionuclides. It will
40 be conducted in about ten wells located in the S Plant Aggregate Area and will be
41 available with completion of the AAMS process.
42
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1 Based on the above summary, the data are considered to be of varying quality. These
2 data have not been validated, a process generally required for risk assessment or final R
3 &f Deisio(ROD) purposes. Most of the data are based on field methods, which are
4 generally applicable only for screening puperposes nd can be used to focus future
5 activities (e.g., sampling and analysis plans).
6
7 They are considered to be deficient in one or more of the following ways:
8
9 e The-me -*_ Aare unable to differentiate
10 the various radionuclides which may have been present at the time of the survey.
11
12 * The release locations have been changed (especially by remediation activities)
13 since the time of the survey or sampling, and it is likely that contaminant
14 distributions have changed.
15'
16 * The survey or sampling has been done at a location different from the waste
17 management unit or release, and so would not be representative of the
18' concentrations in the zone of the release. This deficiency applies to horizontal
1-9 and vertical differences in location: the borehole geephysieso'pil data may
20 be at the correct depths, but the distance of the borehole from the waste
1 management unit can severely attenuate the gamma-radiation which is used to

22 indicate contamination; surface sampling and surveys similarly cannot establish
23 subsurface contaminant concentrations or even disprove the possible presence of
24 some radioactive constituents (particularly alpha-emitting transuranic elements,
25- TRUs).
26
27 * There has been virtually no measurement of non-radioactive hazardous
28- constituents in the sampling and analysis of media in the S Plant Aggregate Area.
29
S6- As a result of these deficiencies, the data are not considered to be usable for input to a
31 quantitative risk assessment or for comparison to ARARs.Futds &NHM ida
32 a
33
34 In addition to these data, there are also data regarding site conditions (Issue 2) that do
35 not directly relate to the presence of environmental releases, but which will assist in the
36 assessment of its potential migration if present. These data are generally summarized in the
37 Topical Reports prepared for this AAMS. Those include the following:
38
39 S Plant Geologic and Geophysics Data Package for the 200 AAMS (Chamness et
40 al. 1991), which contains tables of wells in which borehole geophysics have been
41 conducted, the types and dates of the tests, and a reference to indicate the
42 physical location of the logs. The package also includes a list of the data
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1 available from the drilling of each well located in the S Plant Aggregate Area,
2 such as the logs available (driller's or geologist's; indication of their physical
3 location; grain size, carbonate, moisture, and chemical/radiological analyses; lists
4 of depths, dates, elevation, and coordinates for all wells); and copies of the
5 boring logs and well completion (as-built) summaries for a selection of wells in
6 the S Plant Aggregate Area.
7
8 * Geologic Setting of the 200 West Area: An Update (Lindsey et al. 1991) includes
9 descriptions of regional stratigraphy, structural geology, and local (200 West

10 Area) stratigraphy, with revised structure and isopach maps of the various
11 unconsolidated strata found beneath the 200 West Area.
12
13 The data in these topical reports was obtained for the Agggregate Agrea study based on
14 a review of driller's and geologist's logs for wells drilled in the S Plant Aggregate Area. A
15 selection of 15 of those logs was made which best represented the geologic structures below
16 the A~ggregate Area and are presented in Chamness et al (1991). Liddsa se et al.
17 (1991) then used these wells (and others from other Agggregate Afreas in the 200 West
18 Area) to develop cross-sections, structure maps, and isopach maps, which were in turn
19 adapted to the specific needs of this report and presented in Section 3. Only existing logs
20 were used; no new wells were drilled as part of this study. The quality of the data varies
21 among the logs according to the time they were drilled and the scope of the study they were
22 supporting, but generally these data are sufficient for the general geological characterization
23 of the site. Issues involving the potential of contaminant migration at specific sites, based on
24 stratigraphic concerns, may not be fully addressed through any existing borings or wells
25 because appropriate borings may not be located in close proximity; these issues should be
26 addressed during subsequent field investigations at locations where contaminant migration is
27 considered likely.
28
29 Another class of data that was gathered in the general area of the 200 West Area, and
30 therefore potentially appropriate to the S Plant Aggregate Area, is the result of a set of
31 studies that were performed for the Basalt Waste Isolation Project (BWIP) (DOE 1988,), in
32 the attempt to site a high-level radioactive waste geologic repository in the basalt beneath and
33 in the vicinity of the Hanford Site. The proposed Reference Repository Site included the
34 200 West Area and some distance beyond it, mainly to the west. For this siting project, a
35 number of geologic techniques were used, and some of the data generated by the drilling
36 program have been used for the stratigraphic interpretation presented in Section 3.4 (all the
37 wells denoted with an alias "BH-.." were drilled for the BWIP-pfejeet) and a number of the
38 figures used in this and other sections of Section 3.0. The program also included a number
39 of geophysical studies, using the following techniques:
40
41 * Gravity
42
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1 * Magnetics
2
3 * Seismic reflection
4
5 0 Seismic refraction
6
7 6 Magnetotellurics.
8
9 These data, as presented in Section 1.3.2.2.3 of DOE (19886), were reviewed for their
10 relevance to the present S Plant (source area) AAMS. The limitations of these studies
11 include the following aspects:
12
13 * Most of the studies covered a regional scale with lines or coverages that may
14, have crossed the S Plant Aggregate Area (or even the 200 West Area) only in
15 passing. Some of the surveys (e.g., the grid of gravity stations) specifically
W6 avoided the 200 West Area ("due to restricted access").
17
18 * Many of the techniques are more sensitive to the basalt than to the suprabasalt
f9 sediments of specific interest in the AAMS program, and even less sensitive to

20- the features which are closer to the surface, as is applicable to the source area
21 AAMS. Basalt is by nature much denser than the unconsolidated sediments (and
22 thus also has a characteristic seismic signature) and has more consistent magnetic
23- properties. In addition, the analysis of the data emphasized the basalt features
24 which were apparent in the data. All this is appropriate to a study of the basalt,
25 but does not make the studies applicable to the present study.
26,
27 * Even when features potentially due to shallow sediments are identified, they are
29- interpreted either very generally (e.g., "erosional features in the Hanford and (or)
29., Ringold Formations") or as complications (e.g., "shallow sediment velocity
30 variations causing stacking velocity correction errors"). There are only a-very
31 few features ,Wif "haA rg Aa re interpreted
32 as descriptive of the structure of the suprabasalt sediments.
33
34 * Lastly, some of the anomalies that are interpreted in terms of a sedimentary
35 stratigraphic cause (e.g., "erosion of Middle Ringold") do not bear up under the
36 more detailed stratigraphic interpretation carried out under the Tgopical Rfeports
37 for the AAMS (Lindsey et al. 19917 Chamness et al. 1991).
38
39 However, these data will be reviewed in more detail for the purposes of the 200 West
40 Groundwater AAMS, since deeper features (including in the basalt) are of more concern for
41 that study.
42
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1 Other data, presented in Sections 2.0, 3.0, and 4.0, are broader-scale rather than
2 site-specific like the contaminant concentrations are. These include topography,
3 meteorology, surface hydrology, environmental resources, and human resources, and
4 contaminant characteristics. These data are generally of acceptable quality for the purposes
5 of planning remedial actions in the S Plant Aggregate Area.
6
7
8 8.1.3 Evaluation of Available Data
9

10 M kI±EPA (1987) has specified indicators of data quality, the five "PARCC" parameters
11 (precision, accuracy, representativeness, completeness, and comparability), which can be
12 used to evaluate the existing data and to specify requirements for future data collection.
13
14 * Precision: the reproducibility of the data
15
16 * Accuracy: the lack of a bias in the data.
17
18 Much of the existing data are of limited precision and accuracy due to the
19 analytical methods that have been used historically. The gross gamma borehole
20 geophysical logging in particular is limited by methodological problems although
21 reproducibility has been generally observed in the data. Conditions that have
22 contributed to lack of precision and/or accuracy include: improvements in
23 analytical instrumentation and methodology making older data incompatible;
24 effects of background levels (particularly regarding radioactivity and inorganics);
25 and lack of quality control on data acquisition.
26
27 The limitations in precision and accuracy in existing data are mainly due to the
28 progress of analytical methodologies and quality assurance (QA) procedures since
29 the time they were collected. The Hanford K jPast-Practice Investigation-
30 Strategy ( empsen 1991 R 92 recommends that existing data be used
31 to the maximum extent possible, at two levels: first to formulate the conceptual
32 model, conduct a qualitative risk assessment, and prepare work plans, but also as
33 an initial data set that can be the basis for a fully qualified data set through a
34 process of review, evaluation, and confirmation.
35
36 * Representativeness: the degree to which the appropriate environmental
37 parameters or media have been sampled.
38
39 This parameter highlights a shortcoming of most of the historical data.
40 AP9 AR PM'VQ
41 Limitations include the observation only of gross gamma radiation rather than
42 differentiating it by radionuclide (e.g., through spectral surveying methods as are
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1 being used by the RLS program), the analysis of samples only for radionuclides
2 rather than for chemicals and radionuclides, and the failure to sample (especially
3 in the subsurface) for the full potential extent of contaminant migration.
4
5 The data are incomplete primarily because of the lack of subsurface sampling for
6 extent of contamination. This is because no subsurface investigation has been
7 initiated on the waste management units in the S Plant Aggregate Area yet. The
8 lack of these data is also caused by concerns to limit the potential exposure to
9 radioactivity of workers who would have to drill in contaminated areas and the
10 possible release or spread of contamination through these intrusive procedures.
11 The result of this data gap is that none of the sites can be demonstrated to have
12 contamination either above or below levels of regulatory concern, and a full
13 quantitative risk assessment cannot be conducted.
14
15 In addition, in many cases it has been necessary to use general data (i.e., from
i6 elsewhere in the 200 West Area or even from the vicinity of the 200 Areas)
17: rather than data specific to a particular waste management unit. For most
18 purposes of characterization for transport mechanisms, this procedure is
jrs acceptable given the screening level of the present study. For example, while it
20 is appropriate to use a limited number of boring logs to characterize the
21 stratigraphy in the Afggregate Alrea (Chamness et al. 19913 Lindsey et al.
22 1991), the later, waste management unit-specific, field sampling plans will
23' require detailed consideration of more of the logs of wells drilled in the
24, immediate vicinity, whatever their quality, as a starting point to conceptually
25 model the geology specifically beneath that unit.
26
27 * Completeness: the fraction of samples that are considered "valid."
2g
29- None of the data that have been previously gathered in the U-S Plant Aggregate
30 Area has been "validated" in the EPA Contract Laboratory Program (CLP) sense,
31 although varying levels of quality control have been applied to the sampling and
32 analysis procedures. T d ee A d a o
33 pOss b aible foruEi AfoM aisk assess ent.rThe best
34 indication of the validity of the data is the reproducibility of the results, and this
35 indicates that validity (completeness) is one of the less significant problems with
36 the data.
37
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1 * Comparabilitythe confidence that can be placed in the comparison of two data
2 sets (e.g., separate samplings).
3
4 With varying levels of quality control and varying procedures for sample
5 acquisition and analysis, this parameter is also generally poorly met. Much of
6 this is due to the more recent development of QA procedures.
7
8 While these limitations cannot in most cases be quantified (and some such as
9 representativeness are specifically only qualitative), most of the data gathered in the S Plant

10 Aggregate Area can be cited as failing one or more of the PARCC parameters. As discussed
11 in Section 8.1.2, the data are considered to be deficient in completeness, (the appropriate
12 media, constituents, or locations were generally not sampled or analyzed). These data
13 should, however, be used to the maximum extent to develop work plans for site field

Pct 14 investigations, prioritize the various units, and to determine, to the extent possible, where
15 and-whether-contamination is Mf present.
16
17 In addition to these site-specific data, there are also a limited number of non site-
18 specific sampling events that are being developed to determine background levels of naturally
19 occurring constituents (Hoover and LeGore 1991). These data can be used to differentiate
20 the effect of the environmental releases from naturally occurring background levels.

22
23 8.1.4 Conceptual Models
24
25 The initial conceptual model of the sites in the S Plant Aggregate Area is presented and
26 described in Section 4.2 (Figure 443). The model is based on best estimates of where
27 contaminants were discharged and their potential for migration from release points. The
28 conceptual model is designed to be conservatively inclusive in the face of a lack of data.
29 This means that a migration pathway was included if there is any possibility of contamination
30 travelling on it, historically or at present. In most cases there may not be a significant flux
31 of such contamination migration for many of the pathways shown on the figure.
32
33 The one pathway in Figure 4-23 that has transported large amounts of water is
34 undoubtedly the releases to soil from the 216-S-10D Ditch, through the vadose zone into the
35 unconfined aquifer. Contamination can be demonstrated to have been present in the ditch
36 according to results of sediment sampling. If significant levels of dissolved constituents were
37 present in the ditch, the large quantities of water would have contributed to their mobilization
38 and transport to the aquifer. The 216-S-16P and 216-S-17 Ponds have received and may
39 have discharged even larger amounts of water through the vadose zone into the unconfined
40 aquifer. However, there is little information about the contamination that actually has been
41 transported along these pathways. The pathway from some of the cribs leading to adsorption
42 of tfansu anie-TR elements on vadose-zone soils is possibly more significant. These and
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1 other pathways can be traced on the conceptual model. All are possible; only a few are
2 likely because of the conservatism inherent in including all conceivable pathways. More
3 importantly, even if a pathway carries significant levels of a contaminant, it still may not
4 have carried contamination to the ultimate receptors, human or ecological. This can only be
5 assessed by sampling at the exposure point on this pathway, or sampling at some other point
6 and extrapolation to the exposure point, to indicate the dosage to the receptors.
7
8 There are, therefore, significant uncertainties in the contaminant levels in the
9 contaminant migration pathways shown on the conceptual model, yet almost none of these
10 pathways has been sampled to determine whether any contamination still exists in any of the
11 locations implicated from the conceptual model, and if so which constituents, how much, and
12 to what extent.
13
14
15' 8.1.5 Aggregate Area Management Study Objectives and Decisions
16.
17 The specific objectives of the S Plant AAMS are listed in Section 1.3. They include
1 @i-part) the following:
19
20 * Assemble site data (as described in Section 8.1.2)
IT
22
23
24 ~ U 2 7~
25
26 * Develop a ite conceptual model (see Section 8.1.4)
27'
28, * Identify contaminants of concern and their distribution (Section 5r4J9)
29
3?' * Identify prelhnina' ' applicable, or relevant and appropriate,
31 requirements (ARARs) Section 6.0
32
33 * Define preliminary remedial action objectives and screen potential remedial
34 technologies to prepare preliminary remedial action alternatives (Section 7. an
35 pvdercm ninsfr 55usdFS(10in .%1)11 ald trably ude
36 (V . )
37
38 901W ______f

39
40 * Recommend expedited, interim, zr limnited- >ctions
41 (Section 9.0)
42
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1 Deine-eeine and prioritiz, <?dt low prbeuntter onais
2 an work p1an ativities with emphasis on supporting early cleanup actions and
3 records of decision(ecis 3ad.)
4
5 INCss I (e*
6 .
7
8 The decisions that will have to be made on the basis of this AAMS can best be
9 described according to the Hanford Past-Practice Strategy (,empsQn-49DOEW

10 9 flow chart (Figure 1-2 in Section 1.0) that must be conducted on a site-by-site basis.
11 Decisions are shown on the flow chart as diamond-shaped boxes, and includetfolig
12
13 * Is an ERA justified?

tfl 14
15 * Is less than 64Mmonths' response needed (is the ERA time critical)?
16

O 17 * Are data sufficient to formulate the conceptual model and perform a qualitative
18 risk assessment?
19

C' 20 * Is an IRM justified?
21
22 * Can the remedy be selected?
23
24 * Can additional required data be obtained by LFI?
25
26 * Are data (from field investigations) sufficient to perform risk assessment?
27
28 * Can an Operable Unit/Aggregate Area Record-of-Deeisien-(OD) be issued?
29
30 (The last two questions will only be asked after additional data are obtained through
31 field investigations, and so are DQO issues only in assessing scoping for those
32 investigations.)
33
34 Most of these decisions are actually a complicated mixture of many smaller questions,
35 and will be addressed in Section 9.0 in a more detailed flowchart for assessing the need for
36 remediation or investigation.
37
38 Similarly, the tasks that will need to be performed after the AAMS that drive the data
39 needs for the study are found in the rectangular boxes on the flow chart. These include the
40 fll
41
42 * ERA (if justified)
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2 * Definition of threshold contamination levels, and formulation of conceptual
3 model, performance of qualitative risk assessment, and FS screening (IRM
4 preliminaries)
5
6 0 FFS for IRM selection
7
8 * Determination of minimum data requirements for IRM path
9
10 * Negotiation of Scope of Woik, relative priority, and incorporation into integrated
11 schedule, performance of LFI
12
13 * Determination of minimum data needs for risk assessment and final Rtemedy
14 Sgelection (preparation of RI/FS pathway).
159
16 These stages of the investigation must be considered in assessing data needs (Section
17 8.2.1).
M8
19
20 8.2 DATA USES AND NEEDS (STAGE 2 OF THE DQO PROCESS)
If
22 Stage 2 of the DQO development process (EPA 1987) defines data uses and specifies
23 the types of data needed to meet the project objectives. These data uses and needs are based
24 on the Stage 1 results, but must be more specific. The elements of this stage of the DQO
25, process include:
26
27 * Identifying data uses (Section 8.2.1)
28t
29 * Identifying data types (Section 8.2.2.1)

31 * Identifying data quality needs (Section 8.2.2.2)
32
33 * Identifying data quantity needs (Section 8.2.2.3)
34
35 * Evaluating sampling/analysis options (Section 8.2.2.4)
36
37 a Reviewing data quality parameters (Section 8.2.2.5)
38
39 * Summarizing data gaps (Section 8.2.3).
40
41 Stage 2 is developed on the basis of the conceptual model and the project objectives.
42 These following sections discuss these issues in greater detail.
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1 8.2.1 Data Uses
2
3 For the purposes of the remediation in the S Plant Aggregate Area, most data uses fall
4 into one or more of four general categories:
5
6 * Site characterization
7
8 * Public health evaluation and human health and ecological risk assessments
9

10 * Evaluation of remedial action alternatives
11
12 * Worker health and safety.
13
14 Site characterization refers to a process that includes determining and evaluating the
15 physical and chemical properties of any wastes and contaminated media present at a site, and
16 evaluating the nature and extent of contamination. This process normally involves the
17 collection of basic geologic, hydrologic, and meteorologic data but more importantly for the
18 S Plant Aggregate Area waste management units, data on specific contaminants and sources

r 19 that can be incorporated into the conceptual model to indicate the relative significance of the
20 various pathways. Site characterization is not an end in itself, as stressed in the Hanford
21 Past-Practice Strategy (fhempsen 4991DO,/R 1992M), but rather the data must work
22 toward the ultimate objectives of assessing the need for remediation (according to risk
23 assessment methods, either qualitative or quantitative &''o withARs)and
24 providing appropriate means of remediation (through an FFS, FS, or CMS). The
25 understanding of the site characterization, based on existing data, is presented in
26 Sections 2.0, 3.0, and 4.0, and summarized in the conceptual model (Section 4.2).
27
28 Data required to conduct a public health evaluation, and human health and ecological
29 risk assessments at the sites in the S Plant Aggregate Area include the following: input
30 parameters for various performance assessment models (e.g., the Multimedia Environmental
31 Pollutant Assessment System); site characteristics; and contaminant data required to evaluate
32 the threat to public and environmental health and welfare through exposure to the various
33 media. These needs usually overlap with site characterization needs. An extensive
34 discussion of risk assessment data uses and need b
35 ' is presented in the Risk Assessment Gidance for Superfin s
36 (EPA 1989b, 4).TR dWeNFopedsrefrredmethod
37 1Ts sa E T )dt

40 ec12g#a rsassessme jnld 1 detfct of crta spce, - ridentiicdo o
41 haitwti n urudn h Hantor Sit 3)Irren i eltiosisaogseis
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2 Atggregate' Arai ha .ntttv aseseto otmnn o rtosfrproe

3 The presen understanding of site risks is presented
4 in the selection of (Section 5.). tuantitative
5 risk assessments will be conutdath nfrSiewhamccclyudt
6 development, and the dab needs for this methodology will be eensidered-
7 developing site-specific sampling and analysis plansaccdg t' n ''te Pjs
8 P aAcr'ce SMategy
9
10 Data collected to support evaluation of remedial action alternatives for ERAs, IRMs,
11 FFSs, or the full RI/FS, include site screening of alternatives, feasibility-level design, and
12 preliminary cost estimates. Once an alternative is selected for implementation, much of the
13 data collected during site investigations (LFI or RI) can also be used for the final engineering
14 design. Generally, collection of information during the investigations specifically for use in
15_ the final design is not cost effective because many issues must be decided about appropriate
16 technologies before effective data gathering can be undertaken. It is preferable to gather
IT such specific information during a separate predesign investigation or at the time of
,8, remediation (i.e., the "observational approach" of the Hanford $jtMPast-Practice Strategy

19 [Rhmpsefl-19,)wE/R Based on the existing data, broad remedial action
20 technologies and objectives have been identified in Section 7.0.

The worker health and safety category includes data collected to establish the required
23 level of protection for workers during various investigation activities. These data are used to
24, determine if there is concern for the personnel working in the vicinity of the aggregate area.
25 The results of these assessments are also used in the development of the various safety
26 documents required for field work (see Health and Safety Plan, Appendix B).
27,
29 It should be noted that each of these data use categories (site characterization, risk
29' assessment needs, remedial actions, and health and safety) will be required at each decision
30 point on the Hanford 4,ttikPast-Practice Strategy (empsen-E 9 flow
31 chart, as discussed at the end of Section 8.1.5. To the extent possible, however, not all sites
32 will be investigated to the same degree but only those with the highest priority. These
33 results will then be extended to the other, analogous sites which have similar geology and
34 disposal histories (see Section 9.2.3).
35
36 The existing data can presently be used for two main purposes:
37
38 0 Development of site-specific sampling plans (site characterization use)
39
40 * Screening for health and safety (worker health and safety use).
41
42 Table 8-1 presents a summary of the availability of existing data for these two uses.
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1 For the purposes of developing sampling plans, existing information is available for:
2
3 * The location of sites: many of the sites have surface expressions, markers, or
4 have been surveyed in the past. The unplanned releases in particular are lacking
5 in this information.
6
7 * Possible contamination found at the sites: these data can be derived from the
8 inventories for the sites (mainly for the cribs and other disposal facilities) as well
9 as from the limited sampling that has been done at the

10 216-S-lOD Ditch.
11
12 * The likely depth of contaminants: this information is mainly obtained from the
13 gross gamma borehole logging for many of the sites.
14
15 Two types of information are available for the purposes of worker health and safety,
16 and will be used to develop health and safety documents:
17
18 * Levels of surface radiation: derived from the on-going periodic radiological
19 surveys performed under the Environmental Surveillance program (Schmidt et al.
20 199-1). Table 8-1 shows where surveys have indicated no detectable levels of
21 surface radiation and so no additional survey is required before surface activities
2 can be conducted.

23

24 * Expected maximum contaminant levelsWgthese data can be used mainly on the
25 results of subsurface soil sampling.
26
27 Table 8-1 also presents a first expression of the data needs for the individual waste
28 management units in the S Plant Aggregate Area, which must be addressed for remediation
29 approaches to be developed.
30
31
32 8.2.2 Data Needs
33
34 The data needs for the S Plant Aggregate Area are discussed in the following sections
35 according to the categories of types of data (Section 8.2.2.1), quality (8.2.2.2), quantity
36 (8.2.2.3), options for acquiring the data (8.2.2.4), and appropriate DQO (PARCC)
37 parameters (8.2.2.5). These considerations are summarized for each category of waste
38 management unit site in the S Plant Aggregate Area (Section 8.2.3).
39
40 8.2.2.1 Data Types. Data use categories described in Section 8.2.1 define the general
41 purpose of collecting additional data. Based on the intended uses, a concise statement
42 regarding the data types needed can be developed. Data types specified at this stage should
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1 not be limited to chemical parameters, but should also include necessary physical parameters
2 such as bulk density-and moisture n ydri c d iypt rJc ha0wo
3 chmia ditiuio of&ens n rg c:p:xat n#da aperaeuae u a
4 isrtihg. Since environmental media
5 and source materials are interrelated, data types used to evaluate one media may also be
6 useful to characterize another media.
7
8 Identifying data types by media indicates that there are overlapping data needs. Data
9 objectives proposed for collection in the site investigations at sites in the S Plant Aggregate
10 Area are discussed in Section 8.3 to provide focus to investigatory methods that may be
11 employed. The data type requirements for the preliminary remedial action alternatives
12 developed in Section 7.4 are summarized in Table 8-2.
13
4 8.2.2.2 Data Quality Needs. The various tasks and phases of a CERCLA investigation

15 may require different levels of data quality. Important factors in defining data quality
16 include selecting appropriate analytical levels and validating and identifying contaminant
17 levels of concern as described below. The Westinghouse Hanford document, A Proposed
18 Data Quality Strategy for Hanford Site Characterization, will be used to help define these
19 levels (McCain and Johnson 1990). h W Q wed

22
23 Chemical and radionuclide laboratory analysis will be one of the most important data
24 types, and is required at virtually all the sites in the S Plant Aggregate Area. In general,
25 increased accuracy, precision, and lower detection limits are obtained with increasing cost
26 and time. Therefore, the analytical level used to obtain data should be commensurate with
27 the intended use. Table 8-3 defines five analytical levels associated with different types of
28 characterization efforts. While the bulk of the analysis during LFIs/RIs will be screening
'29 level (DQO Level I or II), these data will require confirmation sampling and analysis to
30 allow final remedial decisions through quantitative risk assessment methods. Individual DQO
31 analytical PARCC parameters for Level III or IV analytical data associated with each
32 contaminant anticipated in the S Plant Aggregate Area (as developed in Section 5) are
33 presented in Table 84. These parameters will be used for the development of site-specific
34 sampling and analysis plans and quality assurance plans for investigations and remediations in
35 the aggregate area.
36
37 Before laboratory or even field data can be used in the selection of the final remedial
38 action, they must first be validated. Exceptions are made for initial evaluations of the sites
39 using existing data, which may not be appropriate for validation but will be used for
40 screening based on the Hanford SjePast-Practice Strategy sn99DER 99I )
41 Other screening data (e.g., estimates of contaminant concentration inferred from field
42 analyses) may also be excepted. Validation involves determining the usability and quality of
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1 the data. Once data are validated, they can be used to successfully complete the remedial
2 action selection process. Activities involved in the data validation process include the
3 following:
4
5 0 Verification of chain-of-custody and sample holding times
6
7 0 Confirmation that laboratory data meet Quality Assurance/Quality Control
8 (QA/QC) criteria
9

10 * Confirmation of the usability and quality of field data, which includes geological
11 logs, hydrologic data, and geophysical surveys
12
13 * Proper documentation and management of data so that they are usable.
14
15 Validation may be performed by qualified Westinghouse Hanford personnel from the
16 Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a
17 qualified independent participant subcontractor. Data validation of laboratory analyses will
18 be performed in accordance with A Proposed Data Quality Strategy for Hanford Site
19 Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse
20 Hanford.

021
22 To accomplish the second point, all laboratory data must meet the requirements of the
23 specific QA/QC parameters as set up in the Quality Assuranzc Prcjcct Plan (QAIT) E
24 for the project before it can be considered usable. The QA/QC parameters address
25 laboratory precision and accuracy, method blanks, instrument calibration, and holding times.
26
27 The usability of field data must be assessed by a trained and qualified person. The
28 project geohydrologist/geophysicists will review the geologic logs, hydrologic data,
29 geophysical surveys, and results of physical testing, on a daily basis, and senior technical
30 reviews will be conducted periodically throughout the project.
31
32 Data management procedures are also necessary for the validation. Data management
33 includes proper documentation of field activities, sample management and tracking, and
34 document and inventory control. Specific consistent procedures are discussed in the Data
35 InfLM§K0atip M anagement Plwt-Overview(Appendix D).
36
37 8.2.2.3 Data Quantity Needs. The number of samples that need to be collected during an
38 investigation can be determined by using several approaches. In instances where data are
39 lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling
40 approach will be appropriate. In the absence of any available data, an approach or rationale
41 will need to be developed to justify the sampling locations and the numbers of samples
42 selected.
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20
2 Ageeen prtciansSpecific locations and numbers of samples will be determined based
3 on data collected during screening activities. For example, the number and location of
4 beta/gamma spectrometer probe locations can be based on results of surface geophysical and
5 radiation surveys. These may help locate some subsurface features (such as the 218-W-9
6 Burial Ground), which may not be adequately documented. Details of any higher DQO level
7 subsurface soil sampling scheme will depend on results of screening investigations such as
8 geophysics surveys, surface radiation surveys, 5fdic a sOf and beta/gamma
9 spectrometer probe surveys. In situations where and when available data are more complete,
10 statistical techniques may be useful in determining the additional data required.
11
12 8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain
13 the needed data in a cost-effective manner. Developing a sampling and analysis approach
14, that ensures that appropriate data quality and quantity are obtained with the resources
15 available may be accomplished by using field screening techniques and focusing the higher
16 DQO level analyses on a limited set of samples at each site. The investigations on sites in
17, the S Plant Aggregate Area should take advantage of this approach for a comprehensive
18 characterization of the site in a cost-effective manner.
CF
20 A combination of lower level (Levels I and II-nd-H) and-higher level analytical data
21 (Levels 1 nd ' V-and-) d seil y a efV) should be collected. FeE
22 instanee, at least ene -f tsmmcoc em scurco iluding eontaminat
23- suffaco soil at unplanned release leeatians) should be analyzed at DQO Levcl A' or V and
2A, validated to previde high quality data to confirma the less expensive but moere etensi.eiee
25 level-anelyses--This approach would provide the certainty necessary to determine
26- contaminants present near the sources. Samples collected from the other media (i.e.,
27 subsurface soils, sediments) will be analyzed by Test Methods for Evaluating Solid Wastes
28 (EPA 1986), Contractm EPA l988; EPA 1989a), Methodsfor
29- Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures for
30 Measurement of Radioactivity in Drinking Water (EPA 1980a).
31
32 8.2.2.5 Data Quality Parameters. The PARCC parameters are indicators of data quality.
33 Ideally, the end use of the data collected should define the necessary PARCC parameters.
34 Once the PARCC requirements have been identified, then appropriate analytical methods can
35 be chosen to meet established goals and requirements. Definitions of the PARCC parameters
36 are presented in Section 8.1.3.
37
38 In general the precision and accuracy objectives are governed by the capabilities of the
39 available methodologies and in most cases these are more than adequate for the needs of the
40 investigations. Chemical analyses can usually attain parts per billion detection range in soils
41 and water, and this level is adequate to the needs of the risk assessment for most analytes.
42 Radiological analyses reach similar levels. Tabl 4 s
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1 obtnd .<o the metho. dpcito uha h ouetTtMehodf Ez ltinr
2 me constituents
3 (e.g., arsemc) would require analysis to much lower levels, but this is impossible because of
4 the limitations of analytical methods and the effects of natural background levels. Fr

6 wA Cnsria s wepeecs
7 g/g n mecsspcaanytcal eNo r can e vopedt 4tinlverdteto
8 lee.I diin ikassmn s ovninlycmue nyt ingle di git of
9 additiont nit
9 precision and uses conservative a.ssumptions, which reduce the impact of measurements with

10 lower accuracy.
11
12 For other measurements, such as physical parameters, the precision and accuracy
13 capabilities of existing measurement technologies are sufficient for the evaluation methods
14 used to produce characterization data, so the objectives are based on the limitations of the
15 analysis methodologies.
16
17 Representativeness is maintained by fitting the sampling program to the governing
18 aspects of the sources and transport processes of the site, as demonstrated in the site
19 conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are

C- 20 fairly well-understood, and on representative locations of anticipated transport mechanisms.
* 21 If necessary, following activities can focus on aspects or locations that were not anticipated

22 but were demonstrated by the more general results.
23
24 Completeness is generally attained by specifying redundancy on critical samples and
25 maintaining quality control on their acquisition and analysis. As with representativeness, the
26 initial sampling program may lead to modifications of which samples should be considered
27 critical during subsequent sampling activities.
28
29 Comparability will be met through the use of Westinghouse Hanford standard
30 procedures generally incorporated into the Environmental Investigation and Site
31 Characterization Manual (WHC 1988e6.
32
33
34 8.2.3 Data Gaps
35
36 Considering the data needs developed in the subsections of Section 8.2.2, and the data
37 available to meet these needs as presented in Section 8.1.2, it is apparent that a number of
38 data gaps can be identified. These are summarized, on a waste management unit category
39 basis, in Table 8-5, and should be the focus of LFIs on a waste management unit category
40 basis, using the analogue sites approach. These contaminant concentration data are the
41 highest priority because of the need to assess the need for remediation P(Nt4Rohq ana
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I AMA MxsQ 2 d appropriate remedial actions
2 for each site.
3
4 In addition to these data needs specifically addressing contamination problems at sites
5 included for consideration in this aggregate area, there are general data needs that will be
6 required for characterization of the possible transport pathways, as presented in the
7 conceptual model, at locations away from the individual units. These general, non-site-
8 specific needs include characterizing of the following:
9
10 * Geologic stratigraphy, particularly for possible perched water zones
11
12 fN raspot t h s mbilz tO hnataoart&maci
13
14
15 * Air transport of contamination
16
17 * Ecological impacts and transport mechanisms (bio-uptake, bio-concentration,
18 secondary receptors through predation)
'19
20 * Potential releases from process effluent lines between facilities and to waste
fi disposal sites.

22
23 All of these needs will have to be addressed in the data collection program (Section
24 8.3). a d n a gs t res In h200 West
25 Gud Wate A MCI,
26
27
28 8.3 DATA COLLECTION PROGRAM (STAGE 3 OF THE DQO PROCESS)
29
36 The data collection program is Stage 3 of the process to develop DQOs. Conducting
31 an investigation with a mixture of screening and higher-level data is a common method for
32 optimizing the quantity and quality of the data collected. It would be very inefficient and
33 overly expensive to specify beforehand all the types of samples and analyses that will yield
34 the most complete and accurate understanding of the contamination and physical behavior of
35 the site. Data adequate to achieve all the goals and objectives for remedial action decisions
36 are obtained at a lower cost by using the information obtained in the field to focus the
37 ongoing investigation and remediation process.
38
39 Initial sampling should collect new data believed most necessary to confirm and refine
40 the conceptual model particularly at priority sites. Sampling may then be extended to further
41 reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for
42 certain points where such information is required, or to conduct any needed treatability
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1 studies or otherwise support the data needs of the remedial action selection process. An
2 alternative of extrapolating the data from a limited number of sites to other analogous ones
3 will also be used. The need for subsequent investigation phases will be assessed throughout
4 the investigation and remediation activities as data become available. Assessing completeness
5 of the investigation data through a formal statistical procedure may not be possible, given the
6 complexity and uncertainty of the parameters required to describe the site and the time to
7 make decisions. Rather, the use of engineering judgement is considered sufficient to the
8 decision process.
9

10
11 8.3.1 General Rationale
12
13 The general rationale for the investigation of sites in the S Plant Aggregate Area is to
14 collect needed data that are not available. Because of the size of the aggregate area, the
15 complexity of past operations, and the number of unplanned releases and waste management
16 units, a large amount of new information will be required such as the specific radionuclides
17 and chemicals present, their spatial distribution and form, and the presence of special
18 migration pathways (such as perched groundwater systems).
19
20 The following work plan approach will be used for LFIs and RI/FS in the S Plant
21 Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in a general form.
22
23 * Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the
24 maximum extent possible. Although existing data are not validated fully, the data
25 are still useful in developing a preliminary conceptual model (Section 4.2) and in
26 helping to focus and guide the planning of investigations, expedited actions, and
27 interim measures.
28
29 * Additional data at validated and screening levels should be collected to obtain the
30 maximum amount of useful information for the amount of time and resources
31 invested in the investigation.
32
33 * Data should be collected to support the intended data uses identified in
34 Section 8.2.1.
35
36 * Nonintrusive sampling (e.g., geophysical surveys, surface radiation surveys, soil
37 gas, and spectral gamma probe surveys), and surficial and source sampling should
38 be conducted early in any investigation effort to identify necessary interim
39 response actions (i.e., additional ERAs or IRMs).
40
41 * Data collected from initial investigation activities should be used to confirm and
42 refine the conceptual model (Section 4.2), refine the analyte constituents of
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1 concern, and provide information to conduct interim response actions or risk
2 assessment activities.
3
4 * Additional investigation activities are proposed to support (if needed) quantitative
5 baseline risk assessments for final cleanup actions and further refine the
6 conceptual model.
7
8 * Field investigation techniques should be used to minimize the amount of
9 hazardous or mixed waste generated. Any waste generated will be in accordance
10 with EII 4.2, "Interim Control of Unknown Suspected Hazardous and Mixed
11 Waste" (WHC 1988e).
12
13
14 8.3.2 General Strategy
15
16 The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the
17 S Plant Aggregate Area will be to gather additional information to support risk assessment
18 and remedial action selection according to the Hanford $iPast-Practice Strategy
19 (1DE/ 9 flow chart discussed in Section 8.1.5. The general

approach or strategy for obtaining this additional information is presented below.
21
22 * Analytical parameter selection should be based on verifying overall conditions
23 and then narrowed to specific constituents of concern, in consideration with
24 regulatory requirements and site conditions. Periodic analyses of the long list of
25 parameters should be conducted to verify that the list of constituents of concern
26 has not changed, either because new constituents are identified or some of those
27 considered as a potential concern do not appear to be significant.
28
29 * Similarly, investigations should work from a screening level (DQO Levels I or II,
P) e.g., surface radiation surveys) to successively more specific sampling and
31 analysis methodologies (e.g., beta/gamma spectral probes, then DQO Level III or
32 IV soil sampling and analysis), without time consuming remobilizations.
33
34 * Dangerous and radioactive wastes may be generated during the field investigation.
35 While efforts should be made to minimize these wastes, any waste generated will
36 be handled in accordance with EII 4.2, "Interim Control of Unknown Suspected
37 Hazardous and Mixed Waste" (WHC 1988e5). The analyses of samples for
38 constituents of concern analytes will allow wastes generated to be adequately
39 designated.
40
41
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1 8.3.3 Investigation Methodology
2
3 Initial field investigations (mainly LFIs, but also associated with IRMs at appropriate
4 sites and possibly some RIs) may include some or all of the following integrated
5 methodologies:
6
7 a Source Investigation (Section 8.3.3.1)
8
9 * Geological Investigation (Section 8.3.3.2)

10
11 * Surface Water Sediment Investigation (Section 8.3.3.3)
12
13 * Soil Investigation (Section 8.3.3.4)
14
15 * Air Investigation (Section 8.3.3.5)
16
17 * Ecological Investigation (Section 8.3.3.6)
18
19 * Geophysical Stratigraphic Survey (Section 8.3.3.7)
20
*21 * Process Effluent Pipeline Integrity Assessment (Section 8.3.3.8)

23 * Geodetic Survey (Section 8.3.3.9)
24
25 INYveigtvI{
26
27 Each investigation methodology is briefly outlined in the following sections. Specific
28 survey methods (such as electromagnetics or ground-penetrating radar) have not been
29 recommended to allow flexibility in the development of field sampling plans which can be
30 sensitive to very local conditions. A summary of the applicable methods for each waste
31 management unit is presented in Table 8-6. In addition, some of the data needs must be
32 addressed on an area-wide basis (e.g., stratigraphy interpretation). More detailed
33 descriptions and specific methods and instrumentation will be included in site-specific work
34 plans, sampling and analysis plans, and field sampling plans for LFIs/IRMs at waste
35 management units that require these investigations.
36
37 These investigations are presented in the approximate priority of their need, with the
38 source investigation first because of its importance to the decisions about remedial action on
39 a site-by-site basis. The other investigations are of lower priority, and will be conducted
40 according to the need to determine whether contamination has been transported beyond the
41 immediate vicinity of the waste management units. To some extent, this need will depend on
42 the results of the source investigation.
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1 8.3.3.1 Source Investigation. The purpose of source investigation activities in the S Plant
2 Aggregate Area is to characterize the known waste management units and unplanned releases
3 that exist in the area and that may contribute to contamination of surface soil, vadose zone,
4 surface water, sediment, air, and biota. The completeness of the characterization effort will
5 be assessed according to the needs of risk assessmentA cm ac and remedial
6 action selection, which will also determine what levels of the various contaminants of
7 concern comprise "contamination."
8
9 Source sampling should be conducted at waste management units or unplanned release
10 locations where the available data indicate that dangerous, mixed, or radioactive wastes may
11 be present. Activities which are proposed to be performed during the source investigations
12 include the following:
13
14 * Compile and evaluate additional existing data for the purpose of: verifying
f5' locations, specifications of engineered facilities, and pipelines, and waste stream
16 characteristics; assessment of the construction and condition of boreholes/wells
17 that exist in the operable unit and their suitability for use for investigation
18 activities, QA/QC information, and raw data regarding radiological and hazardous
19 substances monitoring; and integrating any additional environmental modeling
20 data into the conceptual model. This has been done (on an aggregate area basis)
I1 in this report; the process will be extended to site-specific planning and on-going
22 assessments of the investigation/remediation as it is carried out.
23
24' Conduct surface radiological survey of suspected or known source areas to verify
25- locations and nature of surface and subsurface radiological contamination.
26 Conditions at specific sources within a waste management unit should also be
27 noted in order to plan sampling/remediation activities and worker health and
2&, safety.
29

* Conduct nonintrusive surface geophysical surveys at specific waste management
31 units such as the 218-W-9 Burial Ground (Section 2.3.9.1), and unplanned release
32 locations to verify locations and physical characteristics of source locations. Data
33 generated from these activities can be used in planning intrusive source sampling
34 activities.
35
36 * Conduct beta/gamma spectrometer probe survey to screen for near-surface
37 contamination and to confirm the absence or presence of some specific
38 radionuclides, which may be of particular concern. Existing boreholes will be
39 used to the maximum extent, but new boreholes may be needed at many locations
40 (to be decided based on screening results). Logging will be done both by Nal
41 detectors or pR meters for rapid screening as well as the RLS high purity
42 germanium logging system. Westinghouse Hanford will develop an EI
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1 Procedure for the beta/gamma spectrometer probe survey. The beta/gamma
2 spectrometer probe survey serves two purposes depending on the source
3 conditions: to confirm absence of contamination in the near-surface soils, and to
4 serve as a screening tool to choose locations and quantities of vadose zone soil
5 borings. The RLS procedure could demonstrate "assay quality" data for
6 radionuclide concentrations, but will probably continue to require supporting
7 Level soil analysis data to allow a risk assessment before final remedial
8 decisions. The need to conduct this survey will be based (at least in part) on the
9 screening results of the surface survey and on information about site burial.

10
11 * Soil gas surveys should be conducted at waste management units such as eateh
12 tfAls-e or where 8,A a m s OCs) are suspected, as a
13 screening method to identify compounds such as solvents anddegreasers-that may
14 have been used in separate-processes or during construction a.tivides The soil
15 gas survey should not be considered conclusive that VOCs at lower
16 concentrations may not be present. Data from the soil gas survey can be used to
17 help locate surface and near-surface samples and vadose zone borings.
18
19 * Collect surface and near-surface samples of contaminated soils andtor waste

c 20 materials at selected locations. Specific sampling sites will be chosen to assess
S21 particular facilities or releases. Additional sampling sites may be specified based
22 on results from nonintrusive investigations.
23
2425 .apz samples shouild be collected as part of the invostigations of surfaco
25 cntainatipn or building (;iping or pavemo) suffacos. The wipe sample
26 locations can be chosen based en visuial obscr~aticns and a surface radiatio
27 survey conducted during a site walldhrough. TIho mothodology may be limnited by
28 the presenco of seil, rough concroto, or paving and so may net be heavily uised

S29 cezccpt as confarmation fcllcwing retmoval of loosc contamnination.
30
31 8.3.3.2 Geologic Investigation. A geologic investigation should be performed to belier
32 characterize the vadose zone and the nature of unsaturated soils that make up this system.
33 The geologic investigation will include the following tasks:
34
35 * Borings may be advanced into zones where an accurate interpolation of the
36 subsurface stratigraphy is important to understanding migration pathways in the
37 vadose zone. An investigation of the Plio-Pleistocene hiye--4TMMwhich may be
38 causing perched water zones, may be especially valuable. A WR t4192X~~

40
41 ~c~emo9&
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3
4 * Geologic data collected during the ongoing vadose zone soil (Section 8.3.3.4) and
5 other (deeper) investigations (e.g., geologic and geophysical logs from
6 groundwater well installations for groundwater AAMSs) will be compared,
7 compiled, and evaluated.
8
9 8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation
10 should be conducted. The investigation will include:
11
12 * Radiation survey along ditches, trenches, and ponds for health and safety
13 purposes and to locate areas of elevated radiation for selection of specific
14, sediment sampling locations-
15
16 * Sampling of sediment in any ditches, ponds, and trenches that still contain water.
17 This will probably be limited to the 216-S-10D Ditch.
18
gq 8.3.3.4 Soil Investigation. The purpose of soil investigations is to determine physical and
;0 chemical properties of the soil and to determine the nature, type, and extent of soil
21 contamination associated with waste management units and unplanned releases to allow
22 initiation of interim remedial actions and to assess the quantitative risk at other sites.
23 Sampling will include:
24
15 * Samples of vadose zone soil will be collected and analyzed for constituents of
Z6, concern when wells are drilled for other studies (i.e., groundwater investigations)
27 in the vicinity of a waste management unit or unplanned release with reported
28' liquid disposals or spills. Organic vapor (at sites with suspected VOCs) and
29 radiation sampling should also be performed with samples selected by onsite
30 screening.
31
32 * Data collected during this investigation will be evaluated to further understand the
33 contribution of contaminants to the vadose zone from specific waste management
34 units and/or unplanned releases and to better define the hydrology and water
35 quality in the vadose zone system through moisture content profiles-and- tracking
36 of specific contaminants ad ys H t11 s

38 codce ne h ieto 4f the Grounw AMiSzs.i
39
40 8.3.3.5 Air Investigation. Air investigations (on an aggregate area scale) should consist of
41 on-site particle sampling as part of the health and safety program. In addition, high-volume
42 air samplers should be placed in appropriate locations on site based on evaluation of existing
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1 meteorological data. The purpose of these samplers will be to determine if any migration of
2 airborne contaminants occurs.
3
4 8.3.3.6 Ecological Investigation. Ecological investigation activities, on
5 sie-idescale, should include a literature search and data review, and a site walkthrough.
6 __

7 evjaebot eeitintcnlgies.These activities are intendIed toidentify potential
8 biota concerns which need to be addressed in the site investigation. Particular emphasis
9 should be given to identifying potential exposure pathways to biota that migrate offsite or that

10 introduce contaminants into the food web MEW @a' g ss
11, Allef X9n0na MR odlafi st odc loil r.11 k-ofss e
12
13 8.3.3.7 Geophysical Stratigraphic Survey. A geophysical survey of subsurface
14 stratigraphy should be conducted across the aggregate area to help characterize the geology
15 and hydrogeology of the vadose zone. Of particular interest are perched water zones and the
16 caliche layer (an important aquitard) in the Plio-Pleistocene 4UAnit.
17
18 8.3.3.8 Process Effluent Pipeline Integrity Assessment. An assessment of process effluent
19 pipeline integrity should be conducted early in site investigation activities to look for

C 20 potential leaks and therefore possible areas of contamination. Initially, as part of this effort,
21 drawings of the process lines and encasements within the aggregate area (Section 2.3.7)
22 should be reviewed and their construction, installation, and operation evaluated. Specific
23 lines will then be selected for integrity assessment with emphasis on lines serving the waste
24 management units that have received large volumes of liquid (e.g., cribs). Investigation of
25 operating high level waste transfer lines will be deferred to their respective programs.
26 Results of the integrity assessments will be evaluated and additional sampling activities may
27 be recommended for subsequent studies.
28
29 8.3.3.9 Geodetic Survey. Geodetic surveys will be conducted after the installation and
30 completion of each investigation activity. The survey will be to locate the horizontal
31 locations of surface and near-surface soil samples; corners of geophysics, soil gas, and
32 beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal and
33 vertical locations of all vadose zone soil borings and perched zone wells will be surveyed.
34 The geodetic survey should be conducted by a professional surveyor licensed in the state of
35 Washington and should be referenced to both historic (e.g., Hanford coordinates) and current
36 coordinate datums (e.g., North American Datum of 1983 - NAD-83), both vertical and
37 horizontal.
38

40 n t rvestigon xWe ArA, pv
41 se eStn d T esg a,
42L ANt)97-/33
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1
2 8.3.4 Data Evaluation and Decision Making
3
4 Data will be evaluated as soon as results (e.g., soil gas, radiation screening, drilling
5 results) become available for use in restructuring and focusing the investigation activities.
6 Data reports will be developed that summarize and interpret new data. This includes
7 groundwater sampling and RLS borehole logging as part of the AAMS. Data will be used to
8 refine the conceptual model, further assess potential contaminant-specific ARARs, develop
9 the quantitative risk assessment, and assess remedial action alternatives.
10
11 The objectives of data evaluation are:
12
13 0 To reduce and integrate data to ensure that data gaps are identified and that the
14 goals and objectives of the S Plant AAMS are met
1 2
10, 0 To confirm that data are representative of the media sampled and that QA/QC
17 criteria have been met.

WHC(SPLANT)/9-17-92/03135A
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Table 8-1. Uses of Existing Data for S Plant Aggregate
Area Waste Management Units. Page 1 of 3

Waste Development of Sampling Plans Health & Safety
Management Possible Depth Surface Expected

Unit Type of Unit Location Contam. Contain. Rad. Max. Level

216-S-I & 2 Cribs * * * *

216-S-5 Crib * * *

216-S-6 Crib * * * *

216-S-7 Crib * * * *

216-S-9 Crib * * * *

216-S-13 Crib * * * *

216-S-20 Crib * * * *

216-S-22 Crib * * * *

216-S-23 Crib * * * *

216-S-25 Crib * * * *

216-S-26 Crib * * * *

216-S-3 French Dra* * * *

216-S-10P Pond * * * *

216-S-11 Pond * * * *

216-S-15 Pond * * * *

216-S-16P Pond * * *

216-S-17 Pond * * * *

216-S-19 Pond * * *

216-S-10D Ditch * * * *

216-S-16D Ditch * * *

216-4-P Ditch * * * *

216-S-8 Trench * * * *

216-S-12 Trench * * * *

216-S-14 Trench * * * *

216-S-18 Trench * * *

WHC(SPLANT)\09-12-92\03135T
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Table 8-1. Uses of Existing Data for S Plant Aggregate
Area Waste Management Units. Page 2 of 3

Waste Development of Sampling Plans Health & Safety
Management Possible Depth Surface Expected

Unit Type of Unit Location Contam. Contam. Rad. Max. Level

$eptic 'Tank and Asscite DrnF ld

2607-W6 Septic Tank and Drain Field * *

2607-WZ Septic Tank and Drain Field * *

Sanitary Crib * J _*
Ts~oransrergFceu and Pip ies _ __ ____

216-S-172 Control Structure * *

2904-S-160 Control Structure * * *

2904-S-170 Control Structure * * *

2904-S-171 Control Structure * * *

asIns

207-S Retention Basin * * *

207-SL Retention Basin * *

nBurial Sites
218-W-7 Burial Ground

218-W-9 Burial Ground * *

Unp- 2nR s R leases No * N _

UN-200-W-32 Unplanned Release * No No No

UN-200-W-34 Unplanned Release * No No No No

UN-200-W-35 Unplanned Release * No No No No

UN-200-W-41 Unplanned Release * No No No No

UN-200-W-42 Unplanned Release * No No No No

UN-200-W-43 Unplanned Release * No No No No

UN-200-W-52 Unplanned Release * No No No No

UN-200-W-56 Unplanned Release * No No No No

UN-200-W-61 Unplanned Release * No No No No

UN-200-W-69 Unplanned Release No No No No

UN-200-W-83 Unplanned Release * _No*N

UN-200-W-108 Unplanned Release *No No *No

WHC(SPLANT)\09-12-92\03135T
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Table 8-1. Uses of Existing Data for S Plant Aggregate
Area Waste Management Units. Page 3 of 3

Waste Development of Sampling Plans Health & Safety
Management Possible Depth Surface Expected

Unit Type of Unit Location Contain. Contain. Rad. Max. Level

UN-200-W-109 Unplanned Release * No No * No

UN-200-W-116 Unplanned Release * No No No No

UN-200-W-123 Unplanned Release * No No No No

UN-200-W-127 Unplanned Release * No No No No

UN-216-W-30 Unplanned Release * No No * No

WHC(SPLANT)\09-12-92\03135T
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Table 8-2. Data Needs for Preliminary
S Plant Aggregate Area.

Remedial Action Technologies

Chemical/Radiochemical
Alternative Physical Attribute Attribute

1. Multimedia Cover * areal extent a surface radiation
(plus possible vertical a depth of contamination a biologic transport potential
barriers) * structural integrity

(collapse potential)
* run-off/run-on potential
* cover properties

(permeability)

2. In Situ Grouting/ * areal extent * solubility
Stabilization * depth * reactivity

* particle size & leachability from grout medium
* hydraulic properties

(permeability/porosity)
* stratigraphy
* borehole spacing
* grout/additive mix parameters

3. Excavation, Soil 0 areal extent" * toxicity/radioactivity
Treatment, and 0 depth' * levels of contaminants
Disposal * particle size * solubility/reactivity

* silt-size (dust) content * soil chemistry (relative affinity)S excavation stability * concentrations in PM-10 fraction
& spent solvent treatment/disposal

options

4. In Situ vitrification * areal extent 0 volatility
* depth * reactivity
* soil/waste conductivity * leachability/integrity
* thermal properties a off-gas treatment waste disposal
* moisture contact options
* voids

5. Excavation, Above * areal extent * concentrations of TRU
Ground Treatment, * depth" * toxicity/radioactivity
and Geologic a mineralogy of soil/waste a levels of contaminants
Disposal * particle size * concentrations in PM-10 fraction

a silt-size (dust) content * reactivity
* excavation stability * leachability/integrity of final waste
* treatment parameters form

WHC(SPLANT)\09-12-92\03135T
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Data Needs for Preliminary
S Plant Aggregate Area.

Remedial Action Technologies

Chemical/Radiochemical
Alternative Physical Attribute Attribute

6. In Situ Soil Vapor * areal extent * volatility of constituents (Henry's
Extraction * depth Law Constant)

* locations/depth of highest * non-volatile organics
concentrations (vapors, * levels
adsorbed) * volatile radionuclides (Radon)

* stratigraphy * treatability (catalytic oxidization)
* soil permeability/porosity
a voids

"' May be obtained during remediation using the observational approach recommended by the Hanford Past
Practice Investigation Strategy (Thompson 1991)

WHC(SPLANT)\09-12-92\03135T
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Table 8-3. Analytical Levels for the S Plant Aggregate Area.

Level Description

LEVEL I Field screening. This level is characterized by the use of portable
instruments which can provide real-time data to assist in the
optimization of sampling point locations and for health and safety
support. Data can be generated regarding the presence or absence
of certain contaminants (especially volatiles) at sampling locations.

LEVEL I Field analysis. This level is characterized by the use of portable
analytical instruments which can be used onsite, or in mobile
laboratories stationed near a site (close-support laboratories).
Depending on the types of contaminants, sample matrix, and
personnel skill, qualitative and quantitative data can be obtained.

LEVEL III Laboratory analysis using methods other than the Contract
Laboratory Program (CLP) Routine Analytical Services (RAS).
This level is used primarily in support of engineering studies using
standard EPA-approved procedures. Some procedures may be
equivalent to CLP RAS without the CLP requirements for
documentation.

LEVEL IV Contract Laboratory Program (CLP) Routine Analytical Services
(RAS). This level is characterized by rigorous QA/QC protocols
and documentation and provides qualitative and quantitative
analytical data. Some regions have obtained similar support via
their own regional laboratories, university laboratories, or other
commercial laboratories.

LEVEL V Nonstandard methods. Analyses which may require method
modification and/or development are considered Level V by CLP
Special Analytical Services (SAS).

WHC(SPLANT)\09-12-92\03135T
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 1 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g) (RPD) (%) Method (pCi/g) (RPD) (%)

RADIONUCLIDES

Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25

Gross Beta 900.0 M TBD ±30 ±25 900.0 5 ±25 ±25

Gamma Scan D3699 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Actinium-225 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Actinium-227 TED TBD ±30 ±25 TBD TBD ±25 ±25 o
Americium-241 Am-Ol TBD ±30 ±25 Am-03 TBD ±25 ±25 0

Americium-242 TED TED ±30 ±25 TED TED ±25 ±25

Americium-242m TBD TBD ±30 ±25 TBD TBD ±25 ±25 W

Americium-243 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25

Antinomy-126 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Antimony-126m TBD TBD ±30 ±25 TED TBD ±25 ±25

Barium-137m D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Bismuth-210 TBD TBD ±30 ±25 TBD TED ±25 ±25

Bismuth-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-213 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Carbon-14 C-01 M TBD ±30 ±25 TBD TBD ±25 ±25

Cesium-134 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25.

WHC(SPLANT)\09-12-92\03135T



Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 2 of 6
Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g) (RPD) (%) Method (pCi/g) (RPD) (%)

RADIONUCLIDES
(cont.)
Cesium-135 901.0 M TBD ±30 ±25 901.0 TBD ±25 ±25

Cesium-137 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Cobalt-60 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Curium-242 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Curium-244 907.0 M TED ±30 ±25 907.0 TBD ±25 ±25
Curium-245 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 0
Europium-152 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

H Europium-154 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Europium-155 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Francium-221 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Iodine-129 902.0 M TBD ±30 ±25 902.0 TBD ±25 ±25
Lead-209 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Lead-210 Pb-01 M TBD ±30 ±25 Pb-01 TBD ±25 ±25

Lead-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Lead-212 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Lead-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Neptunium-237 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Neptunium-239 D35649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Nickel-59 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Nickel-63 TBD TBD ±30 . ±25 TBD TED ±25 ±25

Niobium-93m TBD TBD +30 +25 TBD TBD +25 +25
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 3 of 6
Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g) (RPD) (%) Method (pCi/g) (RPD) (%)

RADIONUCLIDES
(cont.)

Plutonium Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25
Plutonium-238 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-239/240 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-241 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Polonium-214 TBD TBD ±30 ±25 TBD TED ±25 ±25
Polonium-215 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Polonium-218 TBD TBD ±30 ±25 TBD TBD ±25 ±25 0

Potassium-40 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Protactinium-231 TED TED ±30 ±25 TED TED ±25 ±25

Protactinium-234m TBD TBD ±30 ±25 TED TED ±25 ±25
Radium Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25
Radium-225 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Radium-226 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25
Ruthenium-106 TBD TED ±30 ±25 TBD TBD ±25 ±25

Samarium-iSi TBD TBD ±30 ±25 TED TBD ±25 ±25

Selenium-79 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Sodium-22 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Strontium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 ±25

Tecbnetium-99 TC-01 M TBD ±30 ±25 Tc-01 TBD ±25 ±25
Thallium-207 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Thorium-227 00-06 TBD +30 +25 00-07 TBD +25 +25

WHC(SPLANT)\09-12-92\03135T



Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 4 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g) (RPD) (%) Method (pCi/g) (RPD) (%)

RADIONUCLIDES
(cont.)

Thorium-229 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25

Thorium-230 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25

Thorium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Tritium 906.0 M TBD ±30 ±25 906.0 300 ±25 ±25

Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 ±25

Uranium-233 U TBD ±30 ±25 908.0 TBD ±25 ±25 U
0

Uranium-234 U TBD ±30 ±25 908.0 TED ±25 ±25

Uranium-235 U TED ±30 ±25 908.0 TBD ±25 ±25

j. Uranium-238 U TED ±30 ±25 908.0 TBD ±25 ±25 W

Yttrium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 ±25

Zirconium-93 TBD TBD ±30 ±25 TBD TBD ±25 ±25

INORGANICS

Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Boron 6010 TBD ±25 ±30 6010 TBD ±20 ±25

Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25

Chromium 6010 0.07 ±25 ±30 6010 10 ±20 ±25

Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25

Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 ±25

Fluoride 300 M TBD ±25 ±30 300 50 ±20 ±25

Iron 6010 20 +25 +30 6010 70 +20 +25
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCilg) (RPD) (%) Method (pCi/g) (RPD) (%)

INORGANICS
(cont.)

Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25

Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25
Mercury 7471 0.02 ±25 ±30 245.2 2 ±20 .±25
Nickel 6010 1.5 ±25 ±30 6010 50 ±20 ±25

Nitrate 300 M TBD ±25 ±30 300 130 ±20 ±25
Nitrite 300 M TBD ±25 ±30 300 40 ±20 ±25
Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ±25
Silver 6010 2 ±25 ±30 272.2 10 ±20 ±25

Titanium 6010 TBD ±25 ±30 6010 TBD ±20 ±25
Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25

Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25

ORGANICS
Acetone 8240 0.1 ±25 ±30 8240 100 ±20 ±25

Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 ±25

Chloroform 8240 0.005 ±25 ±30 8240 5 ±20 ±25

Kerosene 8015 20 ±35 ±30 8015 500 ±35 ±25

Methylene chloride 8240 0.005 ±25 ±30 8240 5 ±20 ±25

MIBK 8015 0.5 ±25 ±30 8015 5 ±20 ±25

1,1.1-Trichloroethane 8240 0.005 ±25 ±30 8240 5 +20 +25
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 6 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pci/g) (RPD) (%) Method (pCi/g) (RPD) (%)

ORGANICS
(cont.)

Toluene 8240 0.005 ±25 ±30 8240 5 ±20 ±25

Tributyl phosphate TBD TBD ±25 ±30 TBD TBD ±30 ±25

TBD = To Be Determined
M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific
RPD = Relative Percent Difference
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a)
Test Methods for Evaluation Solid Waste (SW 846) Third Edition (EPA 1986)
Methods for Chemical Analysis of Water and Waste (EPA 1983)
Radionuclide Method for the Determination of Uranium in Soil and Air (EPA 1980b)
EML Procedures Manual (DOE/EML 1990)
Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984)
High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985)
Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed.
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Data Gaps by Site Category.

Site Category Identified Data Gaps

Tanks and Vaults

Cribs and Drains

" Contaminant concentrations in waste management
units other than single-shell tanks

* Distribution of contaminants in subsurface soils
released in leaks

" Constituents concentrations in related surface
contamination

0

0

0

S

S

0

Ponds, Ditches, and Trenches

Septic Tanks and Associated
Drain Fields

Transfer Facilities, Diversion
Boxes, and Pipelines

Unplanned Releases

Contaminant concentrations in cribs
Contaminant concentrations in soils beneath cribs
Specific constituents (especially organic chemicals)
Distribution and vertical/lateral extent of
contamination

Distribution/extent of subsurface contamination
Buried contaminant concentrations in stabilized
portions/units

Actual discharge levels
Possible discharge and presence/level of
non-sanitary wastes (e.g., laboratory drains)

" Contamination constituents and concentrations
" Direct radiation levels in facilities
" Constituents/concentrations in related surface

contamination
* Integrity of transfer lines

S

S

Surface soil constituents and concentrations
Buried contamination constituents and
concentrations
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units. Page 1 of 5

Surface Subsurface Surface Surface Water Subsurface Perched Zone
Radiation Spectral Surface Soil Gas SOHl Sediment Soil Monitoring

Waste Mangement Unit_ Survey Geophysics Geophysics -Survey Sampling Sampling Sampling Wells Remarks

Tanks and Vaults-

240-S-302 Catch Tank - - - - - - -

241-S-302A Catch Tank - - - - -

241-S-302B Catch Tank - - - - -

241-SX-302 Catch Tank - - - - -

244-S Receiver Tank - - - - -- - -

Cribs and Drains

216-S-1 and 216-S-2 Crib X A - - X - X -

216-S-5 Crib X X - - X - X -

216-S-6 Crib X X - - X - X X -

216-S-7 Crib - A - - - - A X -

216-S-9 Crib - A - - - - A - -

216-S-13 Crib - A - - - - A --

216-S-20 Crib - A - - X - X - -

216-S-22 Crib - A - - - - A -

216-S-23 Crib - A - - - - A - -

216-S-25 Crib X A - - - ~ X X -

216-S-26 Crib - A - - - - X - -

216-S-3 French Drain - A - - - - X - -

Ponds, Ditches, and Trenches

216-S-10P Pond - X - - X - X - -

216-S-11 Pond - X - - X - X -

216-S-15 Pond X X - X X - X - -
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units. Page 2 of 5

Surface Subsurface Surface Surface Water Subsurface Perched Zone
Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells Remarks

216-S-16P Pond X X - - X - X - -

216-S-17 Pond X X - - X - X - -

216-S-19 Pond - X - X X - X - -

216-S-8 Trench - X X - X - X - -

216-S-12 Trench - X X - - - X - -

216--14 Trench - - - X - - X - -

216-S-18 Trench - - - - - - X - -

216-S-10D Ditch X X X - X X X X -

216-S-16D Ditch - X - - - - X - -

216-U-9 Ditch X X - - X - X - -

0- - Septic Tanks and Associated Drain Fields
0'0

2607-WZ Septic Tank X X X X - - X - -

2607-W6 Septic Tank X X X X - - X -

Sanitary Crib X X - - - - X - -

Transfer Facilities, Diversion Boxes, and Pipelines

241-S-151 Diversion Box - - - - - - X - -

240-S-151 Diversion Box - - - - - - X - -

240-S-152 Diversion Box - - - - - - X - -

241-S-152 Diversion Box - - - - - - X - -

241-SX-151 Diversion Box - - - - - - X - -

241-SX-152 Diversion Box - - - - - - X - -

241-SX-A Valve Pit - - - - - - X - -

241-SX-B Valve Pit - - - - - - X - -
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units. Page 3 of 5

Surface Subsurface Surface Surface Water Subsurface Perched Zone
Radiation Spectral Surface Soil Gas soil Sediment Soil Monitoring

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells Remarks

241-SY-A Diversion Box - - - - - - X - -

241-SY-B Diversion Box - - - - - - X - -

2164-172 Control Structure - - - - - - X - -

2904-S-160 Control Structure - - - - - - X - -

2904-S-170 Control Structure - - - - - - X - -

2904-S-171 Control Structure - - - - - - X -

241-S-A Valve Pit - - - - - - X - -

241-S-B Valve Pit - - - - - - x -

241-S-C Valve Pit - - - - - - X - -

2r) Z41-S-D Valve Pit - ----- X -

-iXBasins

207-S Retention Basin X -X X X

207-SL Retention Basin - A - - - X X - -

Burial Sites

218-W-7BurialGround - - - - - - X -

218-W-9 Burial Ground - X X - X - X - -

Unplanned Releases

UN-200-W-10 Unplanned Release X - - - X - - -

UN-200-W-30 Unplanned Release - - - - - - - -

UN-200-W-32 Unplanned Release - - -- - - - X - -

UN-200-W-34 Unplanned Release X - - - X - X- -

UN-200-W-35 Unplanned Release X - - - X - X -

UN-200-W-41 Unplanned Release - - - - X - - - -
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units. Page 4 of 5

Surface Subsurface Surface Surface Water Subsurface Perched Zone
Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells Remarks

UN-200-W-42 Unplanned Release X - - - X - - --

UN-200-W-43 Unplanned Release X - - - X - - - -

UN-200-W-49 Unplanned Release X - - - X - - -

UN-200-W-50 Unplanned Release X - - - X - - -

UN-200-W-52 Unplanned Release X X - - X - X - -

UN-200-W-56 Unplanned Release X - - - X - - - -

UN-200-W-61 Unplanned Release - - - - X - - - -

UN-200-W-69 Unplanned Release - - - X - - - -

UN-200-W-80 Unplanned Release X - - - X - - - -

UN-200-W-81 Unplanned Release - - - - X - - - - 0
00

UN-200-W-82 Unplanned Release X - - - x - - - -

UN-200-W-1O8 Unplanned Release - X - - X - X X

UN-200-W-108 Unplanned Release - X - - X - X -

UN-200-W-109 Unplanned Release - X - -X - --

UN-200-W-114 Unplanned Release - - - - X - - -

UN-200-W-116 Unplanned Release - - X - - -

UN-200-W-123 Unplanned Release X X - - x - X -

UN-200-W-127 Unplanned Release X X - X - X- -

UN-216-W-25 Unplanned Release X - - - X - - - -

UN-216-W-30 Unplanned Release X ---- X ---

UPR-200-W-13 Unplanned Release - - - - - - - - -

UPR-200-W-15 Unplanned Release - - - - - - - - -

UPR-200-W-20 Unplanned Release X X - - X - X - -

UPR-200-W-36 Unplanned Release - - - - - -
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units.

* = Investigation at each individual site.
A = Investigation at representative of several

Page 5 of 5

analogous units.
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00

Surface Subsurface Surface Surface Water Subsurface Perched Zone
Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells Remarks

UPR-200-W-47 Unplanned Release X - - - X - X - -

UPR-200-W-51 Unplanned Release X - - - X -

UPR-200-W-59 Unplanned Release X - - - X - - - -

UPR-200-W-95 Unplanned Release - ~ - - -

UPR-200-W-96 Unplanned Release - - - - X - -

UPR-200-W-124 Unplanned Release X - - - - - X - -

UPR-200-W-139 Unplanned Release X - - - - - X - -

UPR-200-W-140 Unplanned Release - X - - - - X - -

UPR-200-W-141 Unplanned Release - X - - - - X - -

UPR-200-W-142 Unplanned Release - X - - - - X - -

UPR-200-W-143 Unplanned Release - X - - - - X -

UPR-200-W-144 Unplanned Release - X - - - - X - -

UPR-200-W-145 Unplanned Release - X - - - - X -

UPR-200-W-146 Unplanned Release - X - - - - X - -
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1 9.0 RECOMMENDATIONS
2
3
4 The purpose of the Aggregate Afrea MNanagement Study Repet-(AAMSR) is to
5 compile and evaluate the existing body of knowledge to support the Hanford I
6 PastPractice Strategy _fhempsen4 9992) decision making process. A
7 primary task in achieving this purpose is to assess each waste management unit and
8 unplanned release within the 8-Plant-gggregate Afrea to determine the most expeditious
9 path for remediation within the statutory requirements of Comprehensive Environmental

10 Response, Compensation, and Liability Act (CER:LA) and Resource Conservation A
11 Recovery Act (RCRA). The existing body of pertinent knowledge regarding S Plant
12 Aggregate Area waste management units and unplanned releases has been summarized and
13 evaluated in the previous sections of this study. A data evaluation process has been
14 established that uses the existing data to develop preliminary recommendations on the
15 appropriate remediation path for each S wse maalmntQI. This data evaluation
16 process is a refinement of the Hanford $iEr Past Practice Strategy (Figure 1-2) and
17 establishes criteria for selecting . appropriate Hanford k1 Past Practice Strategy paths
18 (expedited response actioni fERA}; interim remedial measuresj [IRM}; limited field
19 investigationj fLF3; and final remedy selection) for individual waste management units and
20 unplanned releases within the 200 Areas. A discussion of the criteria for path selection and
21 the results of the data evaluation process are provided in Sections 9.1. and 9.2, respectively.
22 Figure 9-1 provides a flowchart of the data evaluation process that will be discussed.
23 Table 9-1 provides a summary of the results of the data evaluation assessment of each unit.
24 Table 9-2 provides the reslks-of-the-decisional matrix each unit followed.
25
26 This section presents recommended assessment paths for the waste management units
27 and unplanned releases at the S Plant Aggregate Area. These recommendations are only
28 proposed at this time and are subject to adjustment and change. Factors that may affect
29 development of final recommendations include, but are not limited to, comments and advice
30 from the Wh$E . E
31 or U.S. Department of Energy (DOE); identification and development of
32 new information; and modification of the criteria used in the assessment path decision-
33 making process. T a aIn p s t I

36

39 Changes in recommendations will be addressed, and more detail on recommended assessment
40 paths for waste management units and unplanned releases will be included in work plans as
41 they are developed for the actual investigation and remediation activities.
42
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1 A majority waste management units and unplanned releases do not have information
2 regarding the nature and extent of contamination necessary for quantitative or qualitative risk
3 assessment, especially with regard to hazardous constituents, and were recommended for
4 additional investigation (e.g., LFI). Several units and releases assessed within the ERA path
5 were recommended for actions that fall within the scope of existing operational programs.
6 Wooden cribs with collapse potential and sites with elevated levels of surface radionuclide
7 contamination are addressed by the Radiation Area Remedial Action (RARA) Program.
8
9 Waste management units and unplanned releases which are addressed entirely by other
10 programs were not subjected to the data evaluation process. This includes units and
11 unplanned release which are within the scope of the Single-Shell Tank & Program,
12 Surplus aadAitizs CPrAgram §s" C.. uI Prgm, and Defense
13 Waste Management Program. Taa 9-XProvdesa n ot inpluded ibVh
14. Q Uh gn

A majority of -smag e us t addressed ineluded-in the data
17 evaluation fall within the scope of the Single-Shell Tank J Program. The activities
18 associated with closure of the 200-RO-4 Operable Unit single-shell tank& sites-have separate
19 Haford Feeral Faieity Agreement and Conent Order (Tri-Party Agreement) milestones
20 and any recommendations for disposition of these units and associated unplanned released
21 rlea.es will be developed as part of the ongoing program addressing the single-shell tanks.
22 The Defnse-Waste Management Program will completely address the active 216-S-25 and
23 -26 Cribs, and the active 207-SL Retention Basin.
24
25 A discussion of the four decision-making paths shown in Figure 9-1: ERA, IRM, LFI,
26, and final remedy selection, is provided in Section 9.1. Section 9.2 provides a discussion of
27 the waste management units grouped under each of these paths. A discussion of regrouping
i9' and prioritization of the waste management units is provided in Section 9.3.
29 Recommendations for redefining operable unit boundaries and prioritizing operable units for
30 work plan development are also provided in Section 9.3. No additional aggregate area-based
31 field characterization activities are recommended to be undertaken as a continuation of the
32 AAMS. All recommendations for future characterization needs (see Section 8.0) will be
33 more fully developed and implemented through th-wr p l Pd pt and
34 suibitalV wil e o mplhed inacrd with rqikreens th anfbrd S4e P4st
35 ?ritttice Szrtegytad th r-at geeetadcudinle remedial
36 invesigation/feasibility study (RI/FS) RCRA facility investigation/corrective measures study
37 (RFI/CMSYtrLF work plans. Sections 9.4 and 9.5 provide recommendations for focused
38 feasibility and treatability studies, respectively.
39
40
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1 9.1 DECISION MAKING CRITERIA
2
3 The criteria used fer-0 assessing the most expeditious remediation process path are
4 based primarily on urgency for action and whether site data are adequate to proceed along a
5 given path (Figure 9-1). All units and unplanned releases that are not completely addressed
6 under other Hanford Site programs are assessed in the data evaluation process. All of the
7 units and releases that are addressed in the data evaluation process are initially evaluated as
8 candidates for an ERA. Sites where a release has occurred or is imminent are considered
9 candidates for ERAs. Conditions that might trigger an ERA are the determination of an

10 unacceptable health or environmental risk or a short time frame available to mitigate the
11 problem (Thompsen 1991) ( As a result, candidate ERA units were
12 evaluated against a set of criteria to determine whether potential for exposure to unacceptable
13 health or environmental risks exists. Units and unplanned releases that are recommended for
14 ERAs will undergo a formal evaluation following the selection process outlined in WHC
15 (1991b).
16
17 Waste management units and unplanned releases that are not recommended for
18 c det an ERA continue through the data evaluation process. Sites continuing
19 through the process that potentially pose a high risk (refer to Section 5.0), become candidates
20 for tonideatm an IRM. The criteria used to determine a potential for high risk,
21 thereby indicating a high priority site, were the Hazard Ranking System (HRS) score used

@0 22 for nominating waste management units for CERCLA cleanup (40 CFR 300), the modified
23 Hazard Ranking System (mHRS) scores, surface radiation survey data, and rankings by the
24 Environmental Protection Program (Huckfeldt 1991b). Units and unplanned releases with
25 HRS or mHRS scores greater than 28.5 (the CERCLA cleanup criterion) were designated as
26 candidate sM1te IRM sites de r a . Units and unplanned releases that did not have a
27 HRS score were compared to similar sites to establish an estimated HRS score. Sites with
28 surface contamination greater than 2 mRr7#,h exposure rate, 100 c/min beta/gamma above
29 background or alpha greater than 20 efigmin were also designated as candidate IRM sites.
30 anTci bs
31 Raiai J PotcinWdna (H-Cktyd0) potn eqi et In addition, surface
32 contamination sites which had an Environmental Protection Programli ranking of greater than
33 7 were also designated as candidate IRM sites. s
34canddate IRM sites are listed
35 in Table 5-1, which summarizes the high priority sites. Th forrs ndctr reb _do

36

37
385t6 tA0 i& t 4
39 Candidate IRM sites were then further evaluated to
40 determine if an IRM is appropriate for the site. Candidate IRM sites that did not meet the
41 IRM criteria were placed into the final remedy selection path.
42
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1 For certain units and unplanned releases, it was recognized that remedial actions could
2 be undertaken under an existing operational or other Hanford Site program (e.g., Single-Shell
3 Tank Co0%e RARA, Wst Manaemen or Surphus-Faeility-Decommissioning and RCRA
4 Closure Programs). As a result, recommendations were made that remedial actions be
5 undertaken (partially or completely) outside the 200 AAMS past practice program. Units or
6 unplanned releases that could be addressed only in part by another program (e.g., surface
7 contamination cleanup under the RARA Program) remained in the 200 AAMS data
8 evaluation process for further consideration. If it cannot be demonstrated that these sites will
9 be addressed under the operational program within a time frame compatible with the past
10 practice program, they will be readdressed by the 200 AAMS process. TBk ofaste
11 maaeetuisia @edleprat a r iogram w__edsuse ntyewr l
12 d
13
14 Units and unplanned releases recommended for complete disposition under another
15 program (e.g., single-shell tanks and associated structures under the Single-Shell Tank
16 >EN~2Vyprogram) were not considered in the 200 AAMS data evaluation process. W
17 ai . p v w h dw

19 QW

21
22 Specific criteria used to develop initial recommendations for ERAs, LFIs, and IRMs
23 for units and unplanned releases within the S Plant Aggregate Area are provided in Sections
24 9.1.1 and 9.1.2. Units and unplanned releases not initially addressed under an ERA, LFI or
25 IRM will be evaluated under the final remedy selection path discussed in Section 9.1.3.
26
2f
28 9.1.1 Expedited Response Action Pathway
2%
30 Candidate ERA sites are evaluated to determine if they pose an unacceptable health or
31 environmental risk and if-ther-a short time frame to mitigate the problem x All units
32 and unplanned releases other than those recommended for complete disposition under another
33 Hanford program are assessed against the ERA criteria. The Hanford t Past-Practice
34 Strategy describes conditions that might trigger abatement s-f candidate waste
35 management unit or unplanned release under an ERA. Generally, these conditions would
36 rely on a determination of, or suspected, existing or future unacceptable health or
37 environmental risk, and a short time-frame available to mitigate the problem. Conditions
38 include, but are not limited to:
39
40 * Actual or potential exposure to nearby human populations, biota, or the food
41 chain from hazardous substances and radioactive or mixed waste contaminants
42
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1 * Actual or potential contamination of drinking water supplies or sensitive
2 ecosystems
3
4 0 Threats of release of hazardous substances and radioactive or mixed waste
5 contaminants
6
7 * High levels of hazardous substances and radioactive or mixed waste contaminants
8 in soils that pose or may pose a threat to human health or the environment, or
9 have the potential for migration

10
11 * Weather conditions that may increase the potential for release or migration of
12 hazardous substances and radioactive or mixed waste contaminants
13
14 * The availability of other appropriate federal or state response mechanisms to
15 respond to the release
16
17 0 Time required to develop and implement a final remedy
18
19 * Further degradation of the medium which may occur if a response action is not
20 expeditiously initiated

4)22 * Risks of fire or explosion or potential for exposure as a result of an accident or
23 failure of a container or handling system
24

-'o 25 * Other situations or factors that may pose threats to human health or welfare or
26 the environment.
27
28 These conditions were used as the initial screening criteria to identify candidate waste
29 management units and unplanned releases for ERAs. Candidate waste management units and
30 releases that did not meet these conditions were not assessed through the ERA evaluation
31 path. Additional criteria for further, detailed screening of ERA candidates were developed
32 based on the conditions outlined in the Hanford Past-Practice Strategy. Qualifleatien
33 601| of these criteria for further screening were developed. These screening
34 criteria are' hown in Figure 9-1 and are described below.
35
36 The next eiteie n9 used to assess each ERA candidate is
37 whether a driving force to an exposure pathway exists or is likely to exist. Units or
38 unplanned releases with contamination that is migrating or is likely to significantly migrate to
39 a medium that can result in exposure and harm to humans required additional assessment
40 under the ERA process. Units or unplanned releases where contamination could migrate
41 and, therefore, potentially require significantly more extensive remedial action if left
42 unabated were also assessed in the ERA path.
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1 Waste management units and unplanned releases with a driving force were assessed to
2 determine if unacceptable health or environmental risk and a short time frame is-available to
3 mitigate the problem exists from the release. The criteria used to determine unacceptabilityM
4 are based on the quantity and concentration of the release. If the release or imminent
5 release is greater than 100 times the CERCLA reportable quantity for any constituent, the
6 unit or unplanned release remains in consideration for an ERA. If the release or imminent
7 release contains hazardous constituents at concentrations that are 100 times the most
8 applicable standard, the unit or unplanned release continues to be considered for an ERA.

9 pletino i criterio *-03m *picbesadisi gnanjfijt Kionr e

12 cv& f me cases,
13 engineering judgment was used to estimate the quantity and concentration of a postulated
14 release. Standards applied include Model Toxics Control Act ( standards for
'S industrial sites and DOE and Westinghouse Hanford radiation criteria (refer to Section 6.0).
16 The application of these standards does not signify they are recognized as applieable- e
17 rzlzvant and appropriatz rzquircmznts (ARARs).

T8
19 _19 e EI~sreening rited inanoItio n os resetedwne ur/ ie al
20 r p ro s

22 an AA1* wllbe mad clietv% betwe OA and Fo i aeEnl nh
23 s h a tcStaeg
24
25 If a release is unacceptable with respect to health or environmental risk, a technology
26 must be readily available to control the release for a unit or unplanned release to be
'27 considered for an ERA. An example that would require substantial technology development
28 before implementation of cleanup would be a tritium release since no established treatment
29 technology is available to separate low concentrations of tritium from water.
TO
31 The next step in the ERA evaluation path involves determining whether implementation
32 of the available technology would have adverse consequences that would offset the benefits of
33 an ERA. Examples of adverse consequences include: (1) use of technologies that result in
34 risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA
35 would foreclose future remedial actions; and (3) the ERA would prevent or greatly hinder
36 future data collection activities. If adverse consequences are not expected, the site remains
37 in consideration for an ERA.
38
39 The final criterion is to determine if the candidate'ERA is within the scope of an
40 operational program. Maintenance and operation of active waste management facilities are
41 within the scope of activities administered by the Defense-Waste Management Program.
42 Active facilities include the 216-S-25 and 216-S-26 Cribs and the 207-SL Retention Basin.
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I Generally, active e e s nngn . will not be included in pastfpractice
2 investigations unless operation is discontinu prior to initiation of the investigation. The
3 Surplus-Faeiies-DcV imsiC i and RCRA Closures pt ograms aref responsible for
4 safe and cost-effective surveillance, maintenance, and decommissioning of surplus facilities
5 and RCRA closures at the Hanford Site. The ...sFefltis 6 Swn
6 Clout Program is also responsible for RARA activities that include surveillance,
7 maintenance, decontamination, and/or stabilization of inactive burial grounds, cribs, ponds,
8 trenches, and unplanned release sites.
9

10 If the proposed ERA will not address all the contamination present, the unit or
11 unplanned release continues through the process to be evaluated under a second path. For
12 example, surface contamination cleanup under the RARA Program may not address
13 subsurface contamination and, therefore, additional investigation may be needed.
14
15 Final decisionj regarding whethe-he ERAs are-justifed-in the aggregate
16 area will be made betwnDee'-g, ", 2y EPA, and Beelegy-tPW based, at least in
17 part, on the recommendations provided in this section, N results of the final selection
18 process outlined in WHC (1991b), and avaability of rcsourcca
19
20
*21 9.1.2 Limited Field Investigation and Interim Remedial Measure Paths

W22
23 High priority waste management units and unplanned release sites were evaluated to
24 determine if sufficient need and information exists such that an IRM could be pursued. An
-25 IRM is desired for high priority units and unplanned releases where extensive
26 characterization is not necessary to reach defensible cleanup decisions. Implementation of
27 IRMs at waste management units and unplanned releases with minimal characterization is
28 expected to rely on observational data acquired during remedial activities. Successful
29 execution of this strategy is expected to reduce both time and cost for cleanup of units and
30 unplanned releases without impacting the effectiveness of the implemented action.
31
32 The initial step in the IRM evaluation path is to categorize the units. The exposure
33 pathways of interest are similar for each sites,% T_# in a category; therefore,
34 it is effective to evaluate candidate units as a group. The groupings used in Section 2.3
35 (e.g., cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM
36 assessment. This grouping approach is especially effective in reducing characterization
37 requirements. As is-beiig-done in the 100 Aeal using the observational approach, the LFIs
38 can be used to characterize a representative unit or units in detail to develop a remedial
39 alternative for the group of units. Observational data obtained during implementation of the
40 remedial alternative could be used to meet unit specific needs. S tfet-w
41
42 H-
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3
4 Data adequacy is assessed in the next step. The existing data are evaluated to
5 determine if: (1) existing data wee- sufficient to develop a conceptual model and
6 qualitative risk assessment; (2) the IRM will work for this pathway; t3) implementing the
7 IRM will have adverse impacts on the environment, future remediation activities or data
8 collection efforts; f4) the benefits of implementing the IRM are greater than the costs. If
9 data are not adequate an assessment was made to determine if an LFI might provide enough
10 data to perform an IRM. If an LFI would not collect sufficient data to perform an IRM, the
11 unit was addressed in the final remedy selection path.
12
13 The final step in the IRM evaluation process is to assess if the IRM will work without
14, significant adverse consequences. This includes: will the IRM be successful? will it create
15 significant adverse environmental impacts (e.g., environmental releases)? will the costs
6 outweigh the benefits? will it preclude future cleanup or data collection efforts? and will the

17, risks of the cleanup be greater than the risks of no action? Units where remediation is
18 considered to be possible without adverse consequences outweighing benefits of the
1 remediation are recommended for IRMs. Lo 6pii p ed'reeasat d R

21
22 Final decisions will be made betweeB-amo, DOE, EPA, and Ecology en-whethe*
23 partieu - tt IRMs are-jsified-i
24 deeisiens will bebasedq at least in part, on the recommendation provided in this AAMSR7
i5 d results of a supporting LFIand-availability ofr r .
26,
27
29 9.1.3 Final Remedy Selection Path

30 Sites recommended for initial consideration in the final remedy selection path are those
31 not recommended for IRMs, LFIs, or ERAs, and those considered to be low priority sites.
32 It is recognized that all units and unplanned releases within the operable unit or aggregate
33 area will eventually be addressed collectively under the final remedy path to support a final
34 Record of Decision .
35
36 The initial step in the final remedy selection process path is to assess whether the
37 combined data from the AAMS, and any completed ERAs, IRMs, and LFIs are adequate for
38 performing a risk assessment (RA and selecting a final remedy. Whereas the scope of an
39 ERA, IRM, and LFI is limited to individual waste management units or groups of similar
40 waste management units, the final remedy selection path will likely address an entire
41 operable unit or aggregate area.
42
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O 1 If the data are collectively sufficient, an operable unit or aggregate area risk assessment-
2 will be performed. If sufficient data are not available, additional needs will be identified
3 and collected.
4
5
6 9.2 PATH RECOMMENDATIONS
7
8 Initial recommendations for ERA, IRM, and LFI are discussed in Sections 9.2.1
9 through 9.2.3, respectively. Waste management units and unplanned releases proposed for

10 initial consideration under the final remedy selection path are discussed in Section 9.2.4.
11 Table 9-1 provides a summary of the data evaluation process path assessment. A summary
12 of the responses to the decision points on the flowchart that led to the recommendations is
13 provided in Table 9-2. Following approval by DOE, EPA, and Ecology, E
14 these recommendations will be further developed and implemented in work plans.
15
16
17 9.2.1 Proposed Sites for Expedited Response Actions
18
19 Ten-Sf waste management units meet all the criteria for an ERA prior to determining
20 whether the proposed action was within the scope of an operational program. None of the
21 candidate units were recommended for an ERA. A-Y-IUi candidate ERA units (cribs

2 with collapse potential) and surface eentamination-sits) r ed d
24 une AA Tw canididate uits~ '(itiv wasteimanaement units) weie recommended for

W24 di otoTheix unitsaea:
25
26 - 216-54 aud 2L67 S;Crib&
27
28 1 . 6S;7 r4
29

~'30 1--3C~
31
32 Q
33
34 @$1
35
36 ~
37
38 A discussion of the recommendations for these waste management units are included in
39 this section. Since the anticipated response actions are not expected to fully remediate the
40 ERA sites, all units will be included for further data evaluation in the assessment paths.
41
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1 9.2.1.1 Cribs With Collapse Potential. Twe-M of the older cribs are open wooden
2 structures that could collapse and potentially expose workers. A sudden collapse could bring
3 contaminated dust from the buried crib to the surface. Based on crib inventory data, dust
4 derived from the bottom of the cribs would be expected to contain radionuclides at several
5 orders of magnitude above reportable quantities and quality standards. Cribs-1 6-S-1
6 n2-- 216-S-1 6-413, and 216-S-20 beth t,4 have clpse ptential
7 problems.
8
9 Maintenance and contamination control measures for cribs with collapse potential are
10 implemented under the RARA program. Therefore, actions to mitigate environmental
11 releases from these facilities will be performed under the RARA )program. An engineering
12 study is planned under the RARA kprogram for 1993 to evaluate the potential for crib
13 collapse.
14
15" Response actions such as the addition of clean fill material over the cribs or pressure
16. grouting void areas within the crib to prevent collapse may be considered for these waste
17 management units. Evaluation and recommendation of response actions for these facilities
18 will be performed under the RARA fprogram.
19,
20 9.2.1i4 tive Wase Mnementitr. Tw aetive xqudeffiuent unts operate*itini

27 heS Pan Agreat Area; te 26 Y25dri& and, the. 2<4*-2 Crb.S prto of thes
22, xnt rvide ptntia for migrauvi2n ofrd11iecotmnnst ronwtr f
23, ar rety adeZWay mwa 2 ri th tc d aimplmeondw hat w d... eU

24-in eacivaonof hes vuntsbun 9 n e~vtwn eseri ihrdtswste ilnt
20 .N9,Of d

25. - i. q IVN.

21 ,J4 f&w 1V1,g

32S
29 Mt
347' 1A Sf With Sua

40V Ott . -YW '

33 pootilfoMt.spr bya A MwinTH orboa isalsou igifcat and o srfo mirto iWas

36 0tadad4 Th. corcioato o ufc otaiainstsi drso in ,h scopoI

2

38

36'9 .2. ie Thot flo ignlan rfae Cotntamanatbad.suraco contamination in oxc ses

403tnar2 Surfao contamination conmmditol actesivieto huan (comon., fo~er lao and ea
413 inplmnation fundpertb the wnd. proram.et isnalosigtinas ands part f h a goao a is s

42 rleove nds followe ing ReAldb poeteon toa 0 co n r asto m qnamnt uitcanup.ah

36 sLads Te/9-12-92/O 13Aetetfrsi-e etmtfe ie sadesdwdi h e
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1 -U 200 V 32 had 7,000 to 30,000 d.''n beta present.
2
3 UN 200 7/ 34 had a maimum dose rate of 1 P/hr at the ground surfaco.
4
5 UN 200 7/69 had a maximum 100,000 c/mm reading on the zurfac.
6
7 rUN 200 -8 has had surfc contaminationf- -th-readngs-te
8 60,000 1,mn WIC -~l)
9

10 UN 200 *IT 81 has had surfaee contamination of unkmown beta/gamma to ovc-F
11 1 0 mC a
12
13 m UN 200 VW 109 had suffazc contamination of 200 to 6,000 c/min durfing Octobc1
14 1990 (WHG 1991a)7
15

~'16 m - U 200 V/ 114 had general surfaco contamination from 200 to 150 c/min with
17 speoks o containation up to 4 mt/h in October 1990 (WUC 1991a).
18
19 - UN 200 */ 116 had surfaco contamination at 200 c/mmn with isolatd spooks to
20 2 mfUh n Getebr-4990.

t2 UON 216 V, 25 has surface contamination f 2,000 to 10,000 a'min bota.
23
24 UN -216 VY. t 30 has suffaco contamination of 3,500 c/mmi beta.
25

__26 - UPr. 200 W/ 96 had surfaco contamination of 200 to 3,000 c/mmn during October
27 1990 (WIG 1991a.
28
29 9.2.1.3 Non-ERA Sites. The primary reason most waste management units and unplanned
30 releases were not recommended for ERAs was because of the lack of driving force to an
31 exposure pathway. Inactive cribs, ponds, ditches, and trenches are no longer receiving waste
32 and, therefore, no longer have artificial recharge as a driving force to move subsurface
33 contaminants. Natural recharge from local precipitation was not considered a significant
34 short-term driving force. Specifics for each waste management unit or unplanned release are
35 provided in Table 9-2.
36

38 to en b tlty and
39 'ne1tp#Qn; q5a14t at anE4A
40
41
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1 9.2.2 Proposed Sites for Interim Remedial Measures
2
3 T y - t of the -8-S waste management units addressed in the S Plant

4 Aggregate Area data evaluation process were identified as high priority units (refer to Section

5 5.0) and were assessed as candidates for IRMs. Ten of the 2 units were designated as

6 high priority because of high HRS and mHRS scores. E d 0 The rem ining
7 e The remaining

8 gunits were designated as high priority because of surface radiation measurements
9 and/r because of qualitative "high" seores based on their discharge history of largo

10 quandiies-ef-haz dous matorials,-that potentially could have been tansportod-to thc

11 gfeilndwaterI adio six 10 roiyoi eeasseda R addtsbcuete
12 sp
13 Tfi y .q. . m.n.I he Environmental Protection : rnings did not add to the high
14 priority sites because they had been included on the list because of the other criteria. Septic
15 tanks and drain fields and unplanned releases were two primary classes of units not

i6 considered in the IRM path.
17
18 All of the 341 candidate IRM units met the criteria for IRM designation, with the

19 exception of having adequate data. No dismplgd
20 manm s anned res It was determined that an LFI could gather
271 sufficient data for 22 of the342 units; therefore, 1225 units remain IM candidates. T5
22 rema..in 7;. wast' ne "nianI ds

23
24 path discussed in Secti 4.2.4 1 A discussion of the LFIs is provided in Section 9.2.3.
25
26
27 9.2.3 Proposed Sites for Limited Field Investigation Activities
28
29 Twenty-flvetwo waste management units are recommended to undergo LFIs.9ThM

21-

32 th atuadTn
33Iill s y i t Te rationale for

34 IRM and more completely developed in work plans; however, the following
35 addresses possible considerations during work plan development.
36
37 Possible LFI objectives would be to:
38
39 * Evaluate the potential for releases from the waste management unit to impact
40 underlying groundwater quality.
41

WHC(SPLANT)/9-12-92/03138A

9-12



DOE/RL-91-60
Draft B

1 0 Determine if contamination exists in the soil beneath the waste management unit,
2 and if so, assess the extent.
3
4 * Assess the nature and extent of contaminant migration from the waste
5 management unit in support of focused feasibility studies.
6

9 Prac I
10

12 e ie(aue s ) for reps
13 MOps t Ws partiaryapp be t w
14 n _beo w astingementit that aresinjlaryn eigispsa hiso _n elg
15 StI A

18__ _
17 cofrmtr data c gi berdue durnrmedatin ativities by empaizn nwork

19
20

31 _" 
V

36 Csmbnd idtz fnlU! ums h~ c ctgrzdit w groups thatdy w riayanlgg rontisiiar belz
3 wdase rcinz mheSPanss Aga dAregn. Th(gou r cribs and ec drains and ditchcs and

29

40 9... Phybsic andechemDca tin

42 rei~Ceivehenst wt clapnd werecnidere has cnrzmzndz ape acin s ndc hReLa.
0 6 C

37w

39

3H1PAT/-1-2018
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1 Pogram (see Soctin 9.2.1.2. 1). Th: ac i-Plomont-d uner tho A . od
2 procode the IL actiiis. Cribs with collapse potontial ael
3
4 * 216-S-1 and -2 Cribs
5
6 a 216-S-5 Crib
7
8 * 216-S-6 Crib
9
10 * 216-S-7 Crib
11
12 * 216-S-9 Crib
13
14- e 216-S-13 Crib
15
16 * 216-S-20 Crib
17
1? * 216-S-22 Crib
19
PO, 216-S-23 Crib
21
22 * 216-S-25 C (active)
23
24 * 216-S-26 'ifI:(active)

27
272Z8!
29.
30 Cribs to be kwvyc in LEE aetiis that do not roquiroe actions under tho RAIA
31 program (cribs without colpso potontial) inlude:
32
33 Y n f 4 ~ t it~t wmt

36
37
38 _ 'ttb y9a

40 G

41

42
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1 Trr tfe re1easesqfr tesewamaaien
2 &re ge*eralyysimtsar

3
4
5 hse semanageen un _ n atwtrpoa (y gVcedteunconine
6
7
8

10 tLns 49 6 ,9
11
12 e Thadgse netaThgrphy~ is rallryutor b fnfhiheagregtedaei
13 $' 4K* '

154 n
16
17 T -2f6-S9 6S-,d -2 Criaa pr t v
18 e tnrkiaal ir n c anto

20 thatcoud ai incontminnt mgraio
1

23 becaus thyhv ihe h ags cnm Inan iventoryor toaiamevlm. hyas

C, 011 21-

25 w dstam d
26
27 The cribs and french drain were high priority units with the exception of the 216-S-13,
28 -22, and -23 Cribs, which do not have high HRS numbem-frs However, the waste types
29 and disposal methods for these low priority sites are similar enough to other high priority
30 sites to justify their inclusion in this path. The two active cribs will be included in
31 investigation activities if they are deactivated prior to preparation of investigation plans.
32
33 French drins ar casentialy smA diametcr crbs and are thcrcforc categorzed wit
34 eibs. The one unit of ths tye is:
35
36 21653 Fench Dran.
37
38 The cribs with collapse pctcntial were addressed in the 1RM path after first b
39 assessed by the ERM path. Thc actions reccmmended for these units will net address
40 subsurface ontaminations in the facilities; thcrcforc, they were included for assessment
41 under the remainn criteria.
42
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1 The iaitia decision point in the 1DM path is to assess whether data are adequate to
2 conduct an MIB. The data available for cribs arc screening level data and estimnated
3 inventories which do net preoide iformation on te nature and eeof the contaninatio.
4 Therefore, an RUM could not be fimpleented without Nrfthzr investigation.
5

6 Smilrites f nit ma mae i pssile o rme--ae thema using the observatienai
7 approacht after ehamaeterkizig only a few of the units. Therefore, it was ex~eeted that aLE
8 would provide suffic ient information to- proeedl wihan M for waste anlagement ur
9 groeups. Thereforfe, the basis for recommending at EL is that suffliit iformation cant be
10 gained frem a moere detailed investigation Cf one or two of the cribs and a french dmain that
11I weuld allow ft remedia deeision to be mnade en the ether cribs with little or no additiona
12 chamctefization.
13
14 PereantAggregate Area wuld be the embin

i'S 216 8 I ad 216 S 2 Cribs, the 216 S 9 Crib, and the 216 8 3 French Drain. The 216 S 1
16 and 216 8 2 Cribs were selected to repre-sent, cribs receivIig waste duin.-. il-peaios
17 The 216 S 9 Crib was selected to be ropresetatve ocrbs reeivn wat fo ere recent
1'R operatins, and because it has the highest inventory of contaminants. The 216 5 3 French
19 Drain was selected because it is the onl french drain in the S Plant Aggregate Are. The
20 indental for RGM and LI'1 will be more opeeydvlpdi-okpas

22 9.2.3.2 Ditches and Ponds-., a , waste management units in this system consist at

13v

23 the-felewing--iiiV AW

24

25 1 216-5-lOD Ditch-fRCRA)
26
27 * 216-S-lOP Pond-(RC&4)

29 * 216-S-il Pond

31 * 216-S-IS Pond
32
33 9 216-S-16D Ditch
34
35 * 216-S-16P Pond
36
37 * 216-S-17 Pond
38
39 * 216-S-19 Pond
40
41 M ON
42
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1 216U9Ditch.
2
3 MEM 294POW CnrlStutr
4
5 

2C 
r6

8 thts anlogou grop<bcueGe r nilr eqipment o the -njanpdtc 'ysems

IN~ 144 4 RM"
9

11 soi o inlddi h odad ic *lgu nt13. ARtf IV bff. ~

ft m"lm 0' dF E0

12
13 Th. 2g6g u0 Pu aSd Wh0,00, ichwUbeivsigtdun CA.

216~

24 CECAivsiato oeitegrated into th RCA nvs4gtin Thi*s 9pr"' hw7

27 Th hscladcemclstig o theeeaesfronthseate management uni
28

30 W

21 argeraysmia
22

325 Vqufw beeaatte nitz(ad4d5)3

26

29 wihe us(4 o6m,12t19f)
30

34
35
36 Adenre oabiyn
37
38 T sla5 grouped tecatte rd proeangwt
39 MEN, P, x40
41 These waste management ffit are gh pflerity s ith th, eception of the 216
42 8 15 and 216 5 19 Ponds, nd have ,-n Ated as ,M candidates. The 216 S 15 and
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1 216 S 19 Ponds are low priority wils, but they are similar enough to the other unis t
2 justify their inclusion in this path. AU those units have insufficient data to conduct an IRM
3 and, therefore, have boon frecomended for additional characterization. The vast area ofe
4 ponds and ditches does not rou Mea exhaustive chaaterilzation effort beonuse contaminan
5 prfifles are expected to be similar aleng the ditches and throughout the pond area.
6 Therefcrc, a LAE was recomamended to characterize a limited number of areas of the ponds
7 antd ditches. The infrmation gained fromn the L14 is ex(pected to provide sufficien
8 information to continue with an M1M if it is deterined to be justified.
9
10 9.2.3.3 Contral Structures. The waste mnanagement units in this groeup are:
11
12 0 2904~ S 160 Centrol Structure
13
14 a-2904 5 170 Control Structure

15 p

16. 0 2901 S 171 Control Sttre.
17
r8- These units are high priority subsurface structures. They have insufflejent data to
19, conduct an filM and, therefore, have been recommfended for additional chfaraterizationi.
20 Becautse contaminant profiles are exipected te be simailar for these three units, an LEE was
21 recemmended to char-acterize one of them. The information gained from the LYE is exkpected
22- to provide sufficient infonnation to continfue with an fIRM if it is determined to be justified.
23
24
25 9.2.4 Proposed Sites for Final Remedy Selection
26
27' A number of unplanned releases, along with several diverse waste management units
28,1 which are unique because of design, contaminants received, or operational history, have been
29 proposed for the final remedy selection path. Section 9.2.4.2 discusses the sites proposed for
36' direct inclusion in the final remedy selection risk assessment. Direct inclusion in the final
31 remedy selection RI is recommended for the remainder of the waste management units and
32 unplanned releases due to the lack of information to perform j risk assessments and select
33 final remedies. These waste management units and unplanned releases are discussed in
34 Section 9.2.4.1.
35
36 9.2.4.1 Proposed Sites for Remedial Investigation. An RI has been recommended for the
37 S Plant Aggregate Area which includes several groups of waste management units and
38 unplanned releases. The first group consists of generally low priority disposal trenches
39 which were in use for a short period of time and received relatively small volumes of waste.
40 The second group contains septic tanks and the sanitary crib which require confirmatory
41 sampling to show that the sites do not contain hazardous or radioactive substances. The third
42 group contains a C retention basin n$ i which was assessed in the IRM path M had
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1 insufficient data to conduct an IRM. The fourth group consists of burial greunds sites, ne
2 o which were assessed in the IRM path but had insufficient data to conduct an IRM. The
3 fifth group consists of low-pAefity-unplanned releases which have unique contamination
4 histories.
5
6 9.2.4.1.1 Trenches. Four trenches have been grouped as a single class because of
7 their similarity. These trenches are basically excavations which were opened for a short
8 duration of time and then filled in. The trenches include:
9

10 * 216-S-8 Trench
11
12 * 216-S-12 Trench
13
14 & 216-S-14 Trench
15
16 * 216-S-18 Trench.
17
18 They-am genemHy Th X nea low priority units which were assessed in the final
19 remedy selection path only. The 216 S 8 Trcnch is a high priorty unit, which was assessed
20 in the MiM path; howevfr, thcrz was not suif-fiient data to procccd wit an 1DM. Tho

1 216 S 8 Trench is the oy one of its 1d and was included in this path. All the unite-
22 are unique in the types of waste received. Most of them were in use for a short

23 period of time and received relatively small volumes of waste.
24
25 The units were grouped and risk assessment possibilities were examined. No data
26 exists to determine the nature and extent of contamination at these sites. Therefore, a RI
27 which includes each unit was recommended to provide data adequate to perform a risk
28 assessment and select a final remedy for the units. The unique nature of the units will not
29 allow for investigation of a representative unit and applying the information to the other sites.
30
31 9.2.4.1.2 Septic Tanks and Sanitary Cribs. Confirmatory investigation levels should
32 be performed at the following waste management units: the 2607-W6 Septic Tank IN
33 , the 2607-WZ Septic Tanks and DrAn d and the Sanitary Crib. These units have
34 low BRS scores.
35
36 There are no sampling or inventory data for any of the sites-iuWitsand so a risk
37 assessment (RA) cannot be performed. T'e*hs *nit mes
38 42 -h a re R- y. The purpose of a limited
39 sampling program is to confirm that no contamination exists in the tanks and drain fields. If
40 no contamination were to be found, than no further action would likely be recommended.
41
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9.2.4.1.3 Basins. The 207-S Retention Basin is a high priority unit which has been
assessed in the IRM path. Sufficient data does not exist to proceed with the IRM, and no
similar h3gh prior4t units exists. Te 7L uon s in OWpr t w

I NM Itsar was
recommended for inclusion in the aggregate area RI to provide data adequate to perform a
risk assessment and select a final remedy.

9.2.4.1.4 Burial Sites. The 218 W 7 and -th-218-W-9 Burial Grounds are high
priority units that have been assessed in the IRM path. Sufficient data does not exist to
proceed with the IRMs, and no similar units exist. T 26 - Bui hGsn its

pririt uit hic ws dretlyincudd i tie ina r Myscn p th. Tese units
received unique wastes, and cannot be grouped together for an LFI. The 218-W-7 Burial
Ground is steel caisson, and received dry laboratory wastes from the 222-S Laboratory from
1952 to 1960. The 218-W-9 Burial Ground was an excavation which received scrap metal
during September 1954. Therefore, inclusion in the aggregate area RI was recommended for
each waste management unit to provide data adequate to perform a risk assessment and select
a final remedy.

9.2.4.1.5 Unplanned Releases. Thi'ty- aevet unplanned releasessites with
known contamination are candidates for inclusion in an aggregate area or operable unit RI.
Eleven of these sits arc rocommonded to undergo surface radiation clcanup under the RARA
progrm bofore I imtiatxon. These sites are:

UN 2-W ig
UN 200 -W 30
UN-200-W-32 QiARA)
UN-200-W-34 fRARA)
UN-200-W-35

UN-200-W-42
UN-200-W-42
UN-200-W-43
UN-200-W-49
TUT? 200 W. 50
UN-200-W-52
UN-200-W-56
UN-200-W-61
UN-200-W-69 (RAP.A)
UN- 200 -W- 80 flA.A)
UN 200 %' 8 1
UN- 200 W 82
UN-200-W-83
UN-200-W-108

UN-200-W-109 (RARA)
UN 209 W 114 (RAfA)
UN-200-W-116 (RAPA
UN-200-W-123
UN-200-W-127
UN 216 W 25 (RARA)
UN 216 -W-0 -RARA)
UPR 200 -W 13
UPR-200-W--5

UPR 200 W 36
UPR 200W -47
UPR- 20 W-51
UPR 200 V 57 -RAdA)
UPR-200-W-59
UPR 200 V.W 87
UPR-200 -W-5
UPR 200 W 96 -(APA)
UPR 200W 124
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1 UPR 200 W 139
2 UPR-200-W14
3
4 Confirmatory sampling is recommended for these unplanned releases, including all
5 those which will first be addressed by the RARA p rogram. The majority of unplanned
6 releases have low HRS scores; or are described as having been cleaned up or released as
7 radiation zones as contamination decayed to background levels, and are therefore assumed to
8 have low HRS scores. 10 M s wii bhadn
9 in 1 Jtint poed ihan1Man to eeunqean Yl <®4 "egrupe or an00*' ..<c oo . . .. *g~*cc

10 LFI These sites do not have any data to support a risk assessment. Confirmatory sampling
11 is recommended for these unplanned releases to provide enough data to confirm that
12 contamination does not exist at these locations, and to perform a risk assessment. If no
13 contamination is found, no further action would likely be recommended.
14
15 9.2.4.2 Proposed Sites for Risk Assessment. Gne-eandidates a e
16 lanIMn ess has hd sufficient information for tinclusion in the final RA
17 under the final remedy selection path. Th candidate, Unplnned Release UN 200 W 41
18 ozouirred during transit of a contiuninated pioco of equipmnft across the aggregate area.
19 There is no 3pccifie geographic arca identifid as contaminatod and no contamfiniation ha
20 beon attributed to this release.

231a@022 It is rocommonded that this unplanned rolease be included in the final RA withou
23 additional investigation. It is likely that no f6rthor action will be roquired for this rolonno.
24
25
26 9.3 SOURCE OPERABLE UNIT REDEFINITION AND PRIORITIZATION
27
28 The investigation process can be made more efficient if units with similar histories and
29 waste constituents are studied together. The data needs and remedial actions required for
30 similar waste management units are generally the same. It is much easier to ensure a
31 consistent level of effort and investigation methodology if like units are grouped together.
32 Economies of scale also make the investigation process more cost effective if similar units
33 are studied together.
34
35
36 9.3.1 Units Addressed by Other Aggregate Areas or Programs
37
38 The investigation of at-least-one site|i& should be transferred from the S Plant
39 Aggregate Area to the U Plant Aggregate Area. Although the 216-U-9 Ditch is physically
40 within the S Plant Aggregate Area, the ditch was used to transfer overflow from the 216-U-
41 10 Pond which received waste from the facilities within U Plant Aggregate Area. Transfer
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1 of this unit to the U Plant Aggregate Area would allow it to be investigated with other units
2 having similar waste characteristics.
3

5
8 dTsuePogr. Recotam'endations were-not

8 includinged the single-sh and double-shell tan pregrams-(and the auxiliary units
9 supporting tank farm operations such as diversion boxes, catch tanks, and transfer lines)-and
10 the flanferd Surplus Faeilites Progrm. In addition, recommendations were net developed
11 fr- units that will be eempletely addressed by RCRA. Table -3 s Ig
12 nta paed s M rs R Recommendations
13 were developed for RARA units that will be only partially remediated by the program (for
14-, example, recommendations need to be developed for the remaining contaminant at a crib
15 stabilized under the RARA pfrogram). There are no previously identified ERAs within the
16 S Plant operable units.
17n
18 The fellowing waste management units within the 200 RO I Operable Unitae
19 addressed by the Single Shelled Tank Closur~e progrm:z the 241 S 151 Diversionl Box; th
20-- 241 S A, B3, C, and D, 241 SK A and B, and the 241 SY A and B3 Valve Pits; the 210
21_ 302, 241 30213, and 211 S-X 302 Catch Tanka; and the UT'R 200 W 110, 141, 142, 143,
22 144, 115, and 116 Unplanned Releases are being addressed by the Single Shell Tn
23- Program because these unrits are logically asacciated with the 241 S er 241 S-X Tank Farm
24,, epentiens.
25
26- Deactivation of active liquid effluent units should remain within the existing Defese
27,, Waste Management Program. The active facilities include the 216-5-25 Crib, 216-S-26 Crib$F.
28 4and 207-SL Retention Basin. Investigation of these facilities will be deferred until after
29,- deactivation.
30
31
32 9.3.2 S Plant Operable Unit Redefinition
33
34 Redefinition of the 200-RO-1, -2, -3, and -4 Operable Units are suggested based on the
35 data evaluation in this report. In general, it is recommended that:
36
37 Investigation of groundwater should be removed from the scope xfs-ng
38.s 200-r-2l Creb, Grou ndwater
39 OperableUni asined by th es t wiunwae e d t r
40 deactatpean.

41
42 .2Pa n
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2 N h 2ondr ts % ps

5 comb~&inqd groundater oprableuit, rathrtan nidii B fsuc oea
6 nts 004UP71 grt dwtr pra# ui hsbendeie which'snclud1es

7 th yrulcrgmsuho the 2<2U1 Pn n*d ncuin ronwy

5~~~~4 ... ' o

k: 115a U. Pehd irmiw atert-u11. W, a IN~ W

9 part of tovrcMAM$ ic thisf~j genr4l salclie hnmn wihi

11

15
16 * Hig-leve waste t**sfer faclities anid ppelnes otld bemain withnthe
17 wf twe Waste Management and StidClus14Pgr. e f s a t spa Prrs an

19 dea94 ith moeefinl in 2 hee exiti 4 an> rdpr>am The-Tri-Party
20 Ageeeni4 e & A nlue hsa 1ine ith thycopeo tepstpac.e

1 invstig-ions Efle tbfr lines assbcatd wthindividual waste

*,23
24 [ The 200-RO-l Operable Unit boundary should be redefined to include the 216-5-

S25 4 French Drain and the 216-5-21 Crib. These units are currently part of the 200-
__26 UP-i Operable Unit of the U Plant Aggregate Area.

27

30 cotmnn r ' stli 0 od yse
31
32
33 9.3.3 Investigation Prioritization
34
35 Very little if any data exist to rank the waste management units and unplanned releases
36 within the S Plant Aggregate Area on a risk-related basis. The HRES and surface
37 contamination data which were used to soft the waste management units and unplanned
38 releases into either high or low priority are indicators of potential risk but are not suitable to
39 develop a risk-related ranking. The most useful data for indicating potential risk are
40 probably the waste inventories and facility constnuction or operation information.
41
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1 Based on inventories of contaminants, the cribs and french drain received the largest
2 quantities of contamination and should be investigated first. The S Pond system received the
3 next largest quantity of contamination and should be evaluated second. Based on this
4 ranking, the 200-RO-2 Operable Unit should be investigated prior to the 200-RO-1 Operable
5 Unit, which should be investigated prior to the 200-RO-3 Operable Unit. The 200-RO-4
6 Operable Unit will be dispositioned under the Single-Shell Cure Tank Program. Unit-
7 specific priorities will be developed in subsequent work plans.
8
9
10 9.3.4 RC- - acilit Interface
11

13 It$~IiMt~
14,
15
l'6

18

21
22
23
24

26
27
28
29 .C Facilis. T4oube Shel
30 T s t h44$Seceive Tkand h 24k
31 ar ciea faities nde ih cro o h 0 st MaaeetPorm Thsuit& hav
32 re C r g .A h s.ie v TpiIting
33 faiiis lsr i o niiae tooccur tr some time Thns, ttee ill b& e no~ neidCt6

34 iterfa w i e dpast ted , prga or .'euit tti tie &in&h event that ayo
35 C whr paS ra t h>es igm

36 ?'<
37 activitaest9 interfac s
38

40 fla04n t S'

41

42 T %HeC( lAN' f thHx Tk r y i prpardnd isbmi d
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2 Ol
3
4 .C1kC 0 a

5 d it ae-
6 sTy

7~
8

10 _nderthisAAM9

12 FL s g R ose
13 efdnycomiptibiitygo4 <enda esrs n inmldpiaino fts

14
S15

r 16 'd a

17 m xpe b

18 V~4~r~ i M19
20 Wir TAt rma

22 clos pnad FCM wka
23
24 d~ 1dW24itisreom enedtht ia semn andti r mia no lencoieb
25 rrm w s
26 s

-27 developed an gre b TenAO PA, tand Ecloyude Tr Pat gemn
28 misa s e spr
29 rs I t s x t ht s k
30st a svi s

31 palsd4L CF Pat 2 aS Ets pbihed7
32 Va Th a ba

34 m 29 '3 edoy dth sads

37
38 Secticn -2.6 idtfies 46 RCRA waste management unfits thiat exist within the S Plant
39 Aggrcgatz Arcz. Of thesec, tbrcz units have efnterod interirn status and w~r ouiofi
40 permitting or clasuro, as speeified in the Tfl Party Agreement.
41
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1 The 276 S 141 and 276 S 142 lieo Strg an Tramn CouePan will be
2 submitted to Eology and EPA by November 1992. These units are not addressed under this
3 study becauise they are currently in the process of clean closurfe unfder the UClAprogam
4 The 276 S 14'1 and 276 S 142 lLoxone Storage Taks received radioactive mixed waste withb
5 ogncslet.The units will be clean closed under interim status. As port of coue h6 wat wa tasfrrdfrom the. tor-age tanks and stored in ralear stor-age t&aks. The waste
7 is being shipped to an oeff site mcn-ine-atio facility. Th raileaf tanks will be decontaminate
8 after reval of the wastes. Closure of the uiths will be verfied by soil ehemical-analysis o±
9 by a r-adiation surv'ey.
10
11 The 216 S lOP Pond and the 216 S lOD Ditch are RCRX waste management uits
12 which will requife integmtion into futr investigations. Beth units have beeni
13 decommissioned, and may require haracterization for- closure unfder RCRA. The data fot
14 chafaeterization will be developed in an LEI, in conjunction with other ponds and ditce
lI? (see Section 9.2.3.2). The closure planff for the216 S 10P Pond and the 216 S 10D Ditch is
1 scheduled for submission to
17

8

18e In addition to the three units diseussod above, Section 2. identi-fies ethier RCRA waste
19- management units that exist within the S Pant Aggregqate Mon but that are not addressed by2;0, the TP t Ageement. The 222 S Complex includes thefolheeu its ph 219 S Waste
21 Handling Facility, the222 S Dngerouis an ixmF1.-med Waste Facility, and the 222-S Analytical22 Laboraory. The 219 S Wa ste Handing Faciity and the 22 5n gru an0ie at
23, Facility will be permitted for the teatment and/or stor-age of dngerous and mixmed wast
24 under the Washigton state Deportment of Ecology "Dangerouts Waste Reguaionsm,"
25' Washington Administrative Cede (W-AG) 173 303 806. The planned atiities for closing
26 thes unisreP icluded int the 222 S Labcrato-' Complex Dangerous Waste Part B Pemift
27 Application. The 222 S Complex units afe to be clean closed when the laboratofy is noe
28' longer needed; tereo, a pstelosure plan will not be pepared.

30 The 2727 5 Nnradionctive Dangerous Watste Storage Faility has been deignated-as-fa
31 RORA aciity. This unit is lcated in the sutheast portiont of the 200 West Area ain
32 provides container storage for onradieactive dangerous wastes geneated in the esearch and
33 development laboratries, pocess operaions, and maintenance and tasportaion funtio
34 throuighout the Hanford Site. A lean losure plan for this unt was submitted clg
35 and EPA in anuaray 1992.
36
37 1Te UCRA nits associated with the 241 S and 211 SK Tank Frms cluding 27 tankslp
38 the 210 5 152, 241 8 152, 241 SK 151, and 211 SX 152 Divefrsien Boxes, and dthe 211 5S
39 302A Catch mftAE wer-e not assessed nfder tis study beause these nits will be ompletel
40 addressed by the RCRA single shell tank farm lsure prgams. These unts belong tov
41 separatergmwihsprtTnPryAreetmlsoe.Rcmedtoseent
42 developed for the 211 8 151 Divesion Box; the 241 5 A, B, C, and D, and the 241 SX-A
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I and B 'Wlv: Pits; and the 241 S 302B1 and 241 8X 302 Catch Tanks becausz these units afc
2 logically associated with the tank farm cpcraftions and shouild be included in the RCRA tn
3 farm- elsure pregmms.
4
5 The RCRA units asseciated with the 241 SY Tank Farm inceluding three tanks, the
6 211 S Double Contained Receiver Tea], and the 211 SY A and 211 SY B Valve Pits were
7 not assessed under this study because these units are part of the pormfitted RCI1A facility.
8
9

10 9.4 FEASIBILITY STUDY
11
12 Two types of the FS will be conducted to support remediation in the 200 Mrean
13 including focused and the final PS. Pecused feasibilitystdies,~hT Vi S'aesude n hc
14 a limited number of units or remedial alternatives are considered. Final FS will be prepared

N 15 to provide the data necessary to support the preparation of final record of decision.
16 Insufficient data exists to prepare either a focused or final FS for any units or group of units
17 within the S Plant Aggregate Area. Sufficient data are considered available to prepare a
18 fecusod feasibility study-~ on selected remedial alternatives.
19
20.21 9.4.1 Focused Feasibility Study

222

23 Both LFIs and IRMs are planned for the S Plant Aggregate Area for individual waste
24 management units or waste management unit groups. The IRMs will be implemented as they
25 are approved, and the fecused feasibty studylw be prepared to support their
26 implementation. The focuscd feasibil y study ,§ applied in this manner is intended to
27 examine a limited number of alternatives for a specific site or groups of sites. The feeusd
28 t. prvithtdata .. essrysupporting IRMs wrn be based on the technology screening process
29 applied in Section 7.0, engineering judgment, and/or new characterization data such as that

830 generated by an Lra a
31
32 Recommendations for the focused feasibiity study PO'in support of IRMs are not
33 provided in this report because of limited data availability. In most cases, LFIs will be
34 conducted at sites initially identified for IRMs. The information gathered is considered
35 necessary prior to making a final determination whether an RM is actually necessary or
36 whether a remedy can be selected.
37
38 Rather than being driven by an IPM, the feused feasibility stdy ill also be
39 prepared to evaluate select remedial alternatives. In this case the foused feasibility study
40 xafouses on technologies or alternatives that are considered to be viable based on theft
41 implementibility, cost, and effectiveness and have broad application to a variety of sites.
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I The following recommendations are made for FS that focus on a particular technology or
2 alternative:
3
4 * Capping
5
6 * Ex situ treatment of contaminated soils
7
8 * In situ stabilization.
9
10 These recommendations reflect select technologies developed in Section 7.0 of this report.
11
12 The focuszd fsasibilty tudy 4Pff intended to provide a detailed analysis of select
13 remedial alternatives. The results of the detailed analysis provide the basis for identifying

preferred alternatives. The detailed analysis for alternatives consists of the following
15 components:
16
14 7 Further definition of each alternative, if appropriate, with respect to the volumes
18 or areas of contaminated environmental media to be addressed, the technologies
19 to be used, and any performance requirements associated with those technologies.
?0 Remedial investigations and treatability studies, if conducted, will also be used to
21 further define applicable alternatives.
22
23 * An assessment and summary of each alternative against evaluation criteria
24 specified in EPA's Guidance for Conducting Remedial Investigations and
25 Feasibility Studies under CERCLA (EPA 1988b).

27 * A comparative analysis of the alternatives that will facilitate the selection of a
28 remedial action.
2-9
30
31 9.4.2 Final Feasibility Study
32
33 To complete the remediation process for an aggregate area, a final or summary FS will
34 be prepared. This study will address those sites not previously evaluated and will summarize
35 the results of preceding evaluations. The overall study and evaluation process for an
36 aggregate area will consist of a number of fozuFd fcasibility studiej, field
37 investigations, and interim Reeerd of Deeiaien-(RODs). All of this study information will be
38 summarized in one final FS to provide the data necessary for the final ROD. The summary
39 FS will likely be conducted on an aggregate area basis; however, future considerations may
40 indicate that a larger scope is appropriate.
41
42
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1 9.5 TREATABILITY STUDIES
2

A range of technologies which are likely to be considered for remediation of sites
within the S Plant Aggregate Area were discussed in Section 7.3. The range of technologies

5 included:
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

S21
22
23
24
25
26
27
28
29

ci 30
31
32
33
34
35
36
37
38
39
40
41

WHC(SPLANT)/9-12-92/03138A
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3
4

" Engineered multimedia cover

* In situ grouting

* Excavation and soil treatment

* In situ vitrification

* Excavation, treatment, and disposal of transuranic ([RU) radionuclides

* In situ soil vapor extraction of volitale organic compounds(VOCs).

Treatability testing will be required to conduct a detailed analysis for most of the
technologies. Relevant EPA guidance will be relied upon to conduct these future treatability
studies. A summary of g treatability testing needs outlined in Seetion
7-3-is as follows:

- Entgicred multimodia eeNver performance testing (pilot scale testing) et
conceptual designs is needed.

- In situ greeting testing required to optimize injection properices of grotan
verify effectieness in stabilizing cottaminants.

Excavation and soil treatment testing of dust control measures, soil treatment
reagents, and contacting methods will be required. Some limnited soil washing
bench scale studies ha.. bee..n intiated-

In situ vitrification testing required to verify contaminant stabiliation
effecti-encss and to establish operating parameters. Some Nitr-ifteatizn -pilot
test is ongoing.

Excavation, treatment, and disposel of ThU radionuelides test to evalut
dust control mfeasures and stabilization or vritrifloation effectiveness and to
establish operating parmneters is required.
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IntegratioIn eonstiiao vo res6be ifeeises The Z PathhAgkregate rC i

activ ERA t0 remipve eakafl tetraclide from the vadose zone using vap6t
extadon.Thseactviie ~ar exe t2 o ?2lv nusnxerous desxgn an

treaabilty ssue asocied in in i sbi1 vapor extrattien. HAowtver,

As treatability testing of the various alternatives progresses, other parameters are likely
to be identified which require further development.
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WASTE
MANAGEMENT
UNITS AND
UNPLANNED Does.

EEAE sRjsfid yes releas ocurred Yes driving forc to Yes Is te releas Yes concen in Y s SA Yes Coseqecei NO ir ns N o eommend
based on Strategy' or is one an exposure quanity? standardi' of the ERA? of operations Response

ERA criteda? Imminent? pathway? Program? Ac F 1
Evaluation
Path

No No No No No No Yes

. .. - -Recommend
- Action Under

( .. Operations
Program

IRM Yes Setpriontiesbased Isunita yes Classify units Are data YesYs Remmend

Evaluation Is HRS on Hits,sur ace rad m- high priority? into similar zdeq Itfor :e work without adverse :e rimtdrim

Path avalable? on data, and postulated grouping IRM? ccnsequenoes? remeial

releases gopn esr

-No -No No

No Will LF]
Establish HRS score collect sufficient

by comparison with
similar units

No Recommend
LIFLF!
Evaluation
Path

Are
Final data adequate
Remedy for Aggregat Area No Recommend

Selection RiskAssesmentand Additional

Evaluation final remedy Field

Path selection? Invesflgation

Yes

Recommend
Risk * Hanford Site Past-Practice Strategy (DOE/RL 1992a)
Assessment

Figure 9-1. 200 Aggregate Area Management

Study Data Evaluation Process.
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 2 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks

216-S-17 Pond X X

216-S-19 Pond X X

216-S-10D Ditch X X

216-S-16D Ditch X X

216-U-9 Ditch X X Redefined to U Plant

Aggregate Area

216-S-8 Trench X

216-S-12 Trench X

216-S-14 Trench X

216-S-18 Trench X

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank X

2607-WZ Septic Tank X

Sanitary Crib X

Transfer Facilities, Diversion Boxes, and Pipelines

216-S-172 Control Structure X X

2904-S-160 Control Structure X X

2904-S-170 Control Structure X X

2904-S-172 Control Structure X X

WHC(SPLANT)/09-16-92103138T
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 1 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks

_____________________________ ________Cribs and btraini _____________________

216-S-1 & -2 Crib X X X RARA-Collapse Potential

216-S-5 Crib X X

216-S-6 Crib X X

216-S-7 Crib X X X RARA-Collapse Potential

216-S-9 Crib X X

216-S-13 Crib X X X RARA-Collapse Potential

216-S-20 Crib X X X RARA-Collapse Potential

216-S-22 Crib X X

216-S-23 Crib X X

216-S-25 Crib X X X WMP-Active

216-S-26 Crib X X X WMP-Active

216-S-3 French Drain X X

Ponds, Ditches, and Trenches

216-S-lOP Pond X X

216-S-11 Pond X X

216-S-15 Pond X X

216-S-16P Pond X X

WHC(SPLANT)/09-12-92/03138T
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 4 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks

UN-200-W-108 Unplanned Release X

UN-200-W-109 Unplanned Release X

UN-200-W-116 Unplanned Release X

UN-200-W-123 Unplanned Release X

UN-200-W-127 Unplanned Release X

UN-216-W-30 Unplanned Release X

= Expedited Response Action
= Remedial Investigation/Feasibility Study

(RCRA Facility Investigation/Corrective Measures Study)
= Limited Field Investigation
= Risk Assessment

IRM
OPS
RARA
'WMP

0Interim Remedial Measure
Operational Programs
Radiation Area Reduction Action Program
Waste Management Program

WHC(SPLANT)/09-12-92/03138T
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 3 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks

207-S Retention Basin X

207-SL Retention Basin x

:uriai SitIs

218-W-7 Burial Ground x

218-W-9 Burial Ground x

UN-20-W-32UpaUnplaned RleasesX

UN-200-W-32 Unplanned Release X

UN-200-W-34 Unplanned Release X

UN-200-W-35 Unplanned Release X

UN-200-W-41 Unplanned Release X

UN-200-W-42 Unplanned Release X

UN-200-W-43 Unplanned Release X

UN-200-W-52 Unplanned Release X

UN-200-W-56 Unplanned Release X

UN-200-W-61 Unplanned Release X

UN-200-W-69 Unplanned Release X

UN-200-W-83 Unplanned Release X
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 3

LFI Fim
ERA Evlwdoe Path IRM Ewldntk Path th Remedy

Waste Marmgnet Urnh
Is an ERA Tcdmology Advenc Oporatiowi Priority Data No Adverse Colect Dam
Jtutid? Relase? Patway? QuWrily? Co nremen? Avaihbe? Conoeqxn-s? Progre ? ? Adej ao? Cowequrms? Da Adcqitc

216U-9LDitch Y Y N - - - - - Y N - Y -

216S-Trenh Y Y N - - - N - - - N

21l6.2Trn Y Y N - - N - - - N

216--147Tn Y N - - - -- - N - - - N

216S.8tTrenc Y Y N - - - - N - - - N

-S- I OTW. abdAsa dV,40 elds

207-W6 Seio Tank N - - - - - y

2n7-WZ Sepd. Tanks N - -- - N - - - Y

MWiy Crib - - - - N - - - Y

- - - - T aerttcacDtve naB Dean and Pip n - -

216--172 Cc. Sxt. N - - - - -N N - Y

2904-S-16 Con rt. Y V N - - - Y N - Y -

29044-170 Coul9nat. Y V N - - - Y N - Y -

2904 171ICor.&rct. N - - - - - N N - Y -

2W-SLRtetkOnBaSSn YjYN I -I -I. - 1 - N-I - I. N
2X7-L Rd tk.io BA.i N - .--- N---

219-W-7 R G Y Y DI---- N If-

219-W-9BwroW..iA Y Y N Y---- N - - f N

UN-20 -W-32 Y Y N - - - - Y N N N

WHC(SPLANT)/09-12-92/0313ST

\0

t~J
0'

U

0a

U

w



,4@-, S 3 9

Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 3
LFI F m

ERA EvaWltion Path 1Mm E Pa, PaNth RPmdy

Wasle Masgen t Unit HIgh
. .ERA Tedmfloy Advers Operstiosn Puoity Data NoAdverse Coic. Data
JwttidP Release? PNthy? Qraiy? Covcerti7? Avalble? Coaaoq-nens? Piogis? ? Adcqite? Ccesccyecs? Data Adeqate

2164l&-2Cdb Y Y Y Y Y y N Y y N - y -

216S-5Cib Y Y N - - - - - Y N - Y -

216,"Cib Y Y N - - - - - Y N - Y -

216-S-7Cib Y Y Y Y y Y N Y Y Y - V -

2169C.Ib Y Y N - - - - - Y N - Y -

216S.l3Clb Y Y Y Y Y Y N Y N' N - Y -

216&MCrib Y y Y Y Y Y N . Y Y N - Y -

216&22Crib Y Y N - - - - - NW N - Y -

216-S-23Cib Y Y N - - - - - No N - y -

216&25Crib Y Y Y Y Y Y N Y Y N - Y

216-S-26Cnb Y Y y Y Y Y N Y y N - Y -

2I6ZS0PEgYndDY Y N - - - - - Y N - Y -

216&I Poa Y Y N - - - - Y N - y -

216&l5 Poo Y y N - - - - Y N - Y -

216&15P Po Y y N - - - - Y N - Y -

216-S7 Pond Y Y N - - - - Y N - Y -

216-19 Pond Y Y N - - - - - Ny N - Y .

216-S-lD Dhh Y Y V Y Y V N Y Y N - Y -

216-SID DIt Y Y N - - - - - Y N - Y -
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by
Other Programs. Page 1 of 2

Site Name Site Type Program Active/Inactive Operable Unit

241-S-101 Single-Shell Tank SSTCP Inactive 200-RO-4

241-4-102 Single-Shell Tank SSTCP Inactive 200-RO-4

241-8-103 Single-Shell Tank SSTCP Inactive 200-RO-4

241-4-104 Single-Shell Tank SSTCP Inactive 200-RO-4

241-5-105 Single-Shell Tank SSTCP Inactive 200-RO-4
241-8-106 Single-Shell Tank SSTCP Inactive 200-RO-4

241-4-107 Single-Shell Tank SSTCP Inactive 200-RO-4

241-4-108 Single-Shell Tank SSTCP Inactive 200-RO-4

241-8-109 Single-Shell Tank SSTCP Inactive 200-RO-4

241-8-110 Single-Shell Tank SSTCP Inactive 200-RO-4

241-5-111 Single-Shell Tank SSTCP Inactive 200-RC-4

241-4-112 Single-Shell Tank SSTCP Inactive 200-RC-4
241-SX-101 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-102 Single-Shell Tank SSTCP Inactive 200-RO-4

241-SX-103 Single-Shell Tank SSTCP Inactive 200-RO-4

241-SX-104 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-105 Single-Shell Tank SSTCP Inactive 200-RO4
241-SX-106 Single-Shell Tank SSTCP Inactive 200-RO4
241-SX-107 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-108 Single-Shell Tank SSTCP Inactive 200-RO4
241-SX-109 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-110 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-111 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-112 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-113 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-114 Single-Shell Tank SSTCP Inactive 200-RO4

241-SX-103 Single-Shell Tank SSTCP Inactive 200-RO-4

241-SY-104 Single-Shell Tank SSTCP Inactive 200-RO4
241-SY-102 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SY-103 Single-Shell Tank SSTCP Inactive 200-RO-4
240-S-302 Catch Tank WMIP Inactive 200-RO-3

241-S-302A Catch Tank WMIP Inactive 200-RO-2

241-S-302B Catch Tank WMIP Inactive 200-RO-4
241-SX-302 Catch Tank WMP Inactive 200-RO-2
244-S Receiver Tank WM P Active 200-RO-2

24-SXns12 S l l Tans DivsCtIO BIac, tiv 2ipe0i0es

241-S-151 Diversion Box WMP Active 200-RO-2

241-S-151 Diversion Box SSTCP Inactive 200-RO-3
241-S-152 Diversion Box SSTCP Inactive 200-RO-3
241-S-152 Diversion Box SSTCP Inactive 200-RO-4

241-SX-103i Diversion Box SSTCP Inactive 200-RO4
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 3
LFI Fimi

ERA EwaiIuoo PaiE IRM Evala.don rPah RPidy
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UN-2OW-34 Y Y N - - - - - Y N - N N

UN200W-35 N - - - - - - N - - - N
UN--W-41 N - - - - - - - N - - - N
UN-0-W-42 Y Y Y N - - - - Y N - N N

UN-2-W-43 N - - - - - - - N - - - N
UN-200-W-52 N - - - - - - - N - - - N

UN W-56 N - - - - - - - N - - - N
UN-00-W-61 N - - - - - - - N - - - N
UN--W-69 Y Y Y N - - - - N N - N N

UN-200-W-3 N - - - - - - - N - - - N

UN-20-W-108 N - - - - - - - N - - - N

UN-200-W-109 Y Y Y Y N - - - Y N - N N

UN- 20-W-l6 Y Y Y N - - - - N N - N N

UN-0-W-I2 N - - - - - - - N - - - N

UN-20-W-127 N - - - - - - - N - - - N

UN-2i-W-3O Y Y Y N - - - - Y N - N N

=Yes
=No

- =Decision point not reached on pathway. Evaluation branced to other path.
(a) =Addressed as on IRM candidate because of similarities with other units.
(b) =Addressed as an IRM candidate because unit is ancillary equipment to IRM candiate.
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by
Other Programs. Page 2 of 2

Site Name Site Type Program Active/Inactive Operable Unit

241-SX-152 Diversion Box SSTCP Inactive 200-RO-4

241-SY-A Diversion Box WMP Active 200-RO-4

241-SY-B Diversion Box WMP Active 200-RO-4

241-S-A Valve Pit WMP Active 200-RO-4

241-S-B Valve Pit WMP Active 200-RO-4

241-S-C Valve Pit WMP Active 200-RO-4

241-S-D Valve Pit WMP Active 200-RO-4

241-SX-A Valve Pit SSTCP Inactive 200-RO-4

241-SX-B Valve Pit SSTCP Inactive 200-RO-4

__ Unplanned Release Unplaned Release 200-RO-2

UN-200-W-lO Unplanned Release SSTCP 200-RO-2

UN-216-W-25 Unplanned Release SSTCP 200-RO-2

UN-200-W-49 Unplanned Release SSTCP 200-RO-2

UN-200-W-50 Unplanned Release SSTCP 200-RO-2

UN-200-W-8 Unplanned Release SSTCP 200-RO-4

UN-200-W-81 Unplanned Release SSTCP 200-RO-4

UN-200-W-B2 Unplanned Release SSTCP 200-RO-2

UN-200-W-114 Unplanned Release SSTCP 200-RO-2

SSTCP - Single-Shell Closure Program
WMP - Waste Management Program
D&RCP - Decommissioning and RCRA Closure Program

WHC(SPLANT)/09-12-92/03138T

9T-3b



THIS PAGE INTENTIONALLY
LEFT BLANK



DOEIRL-91-60
Draft B

1 10.0 REFERENCES
2
3
4 ASTM, 1985, High-Resolution Gamma Ray Spectometry of Water, ASTM 0361-85, 1985
5 Merican Society for Testing and Material, Philadelphia, Pennsylvania.
6
7 Baker, S.M., J.L. Devary, R.P. Elmore, R.P. Lorang, A.J. Rossi, and M.D. Freshley,
8 1988, UZ/U2 Uranium Plume Characterization, Remedial Action Review and
9 Recommendation for Future Action, WHC-EP-0133, Westinghouse Hanford

10 Company, Richland, Washington.
11
12 Baker, V.R., B.N. Bjornstad, A.J. Busacca, K.R. Fecht, E.P. Kiver, U.L. Moody,
13 J.G. Rigby, D.F. Stradling, and A.M. Tallman, 1991, "Quaternary Geology of the
14 Columbia Plateau" in Quaternary Nonglacial Geology; Conterminous U.S.,
15 Geological Society of America, The Geology of North America, v.k-2, Boulder,
16 Colorado.
17
18 Beard, S.J. and W. L. Godfrey, 1967, Waste Disposal into the Ground at Hanford.
19 Presented at the IAEA Symposium on the Disposal of Radioactive Wastes into the
20 Ground, Vienna, Austria, May 19 - June 2, 1967.

S21
22 Bierschenk, W.H., 1959, Techniques for Estimating the Specific Retention Properties of
23 Hanford Soils, HW-61644, General Electric, Hanford Atomic Products Operation,
24 Richland, Washington.
25
26 Bjornstad, B.N., 1985, Late-Cenzoic Stratigraphy and Tectonic Evolution within a
27 Subsidiary Basin, South-Central Washington, Geological Society of America,
28 Abstracts with Programs, v. 17, no. 7, p. 524.
29
30 Bjornstad, B.N., 1990, Geohydrology of the 218-W-5 Burial Ground, 200-West Area,
31 Hanford Site, PNL-7336, Pacific Northwest Laboratory, Richland, Washington.
32
33 Black, R.F., 1980, Clastic Dikes of the Pasco Basin, Southwestern Washington, RHO-
34 BWI-C-64, Rockwell Hanford Operations, Richland, Washington.
35
36 Brownell, L.E., J.G. Backer, R.E. Isaacson, D.J. Brown, 1975, Soil Moisture Transport
37 in Arid Site Vadose Zones, Prepared for the U.S. Energy Research and
38 Development Administration under Contract E(45-1)-2130, Atlantic Richfield
39 Hanford Company.
40

WHC(SPLANT)/9-16-92/03137A

10-1



DOE/RL-91-60
Draft B

I Chamness, M.A., S.S. Teel, A.W. Pearson, K.R.O. Barton, R.W. Fruland, and
2 R.E. Lewis, 1991, S Plant Geologic and Geophysics Data Package for the 200
3 Aggregate Area Management Study, WHC-SD-EN-DP-019, Westinghouse Hanford
4 Company, Richland, Washington.
5
6 Connelly, M.P., K.A. Lindsey, L. Borghese, and B.H. Ford, 1992, Hydrogeologic
7 Model for 200 West Groundwater Aggregate Area, WHC-SD-EN-TI-014, Rev. 0,
8 Westinghouse Hanford Company, Richland, Washington.
9
10 Delaney, C.D., K.A. Lindsey, and S.P. Reidel, 1991, Geology and Hydrology of the
11 Hanford Site: A Standardized Text for use in Westinghouse Hanford Company
12 Documents and Report. WHC-SD-ER-TI-003, Rev. 0, Westinghouse Hanford
13 Company, Richland, Washington.
14-
15 DOE, 1986, Phase I - Installation Assessment of Inactive Waste Disposal Sites, Hanford
16" Inactive Site Survey (HISS) Database, U.S. Department of Energy.
17,
18 DOE, 1987, Final Environmental Impact Statement, DOE/EIS-0 113, Disposal of Hanford
19 ~ Defense Transuranic and Tank Wastes.
20
21 DOE, 1988a, Radioactive Waste Management, DOE Order 5820.2A, U.S. Department of
22 Energy, Office of Civilian Radioactive Waste Management, Washington, D.C.
23
24, DOE, 1988b, Consultation Draft Site Characterization Plan, DOE/RW-0164, Vols. 1-9,
2S Office of Civilian Radioactive Waste Management, U.S. Department of
26 Energy, Washington, D.C.
27
28 DOE/EML, 1990, Procedures Manual 27th Edition, Volume 1, U.S. Deparatment of
29 Energy Environmental Measurements Laboratory, HASL-300-Ed.27, New York,
30 New York.
31
32 DOE/RL, 1988, Preliminary Assessment/Site Inspection Activities on Inactive Waste Sites
33 at Hanford, Draft, Richland, Washington.
34
35 DOE/RL, 1991, Annual Report for RCRA Groundwater Monitoring Projects at Hanford
36 Site Facilities in 1990, DOE-RL-91-03, U.S. Department of Energy, Richland,
37 Washington.
38
39 DOE/RL, 1992a, Hanford Site Past-Practice Investigation Strategy, Draft A, DOE/RL-
40 91-40, U.S. Department of Energy, Richland Operations Office, Richland,
41 Washington.
42

WHC(SPLANT)/9-16-92/03137A

10-2



DOE/RL-91-60
Draft B

1 DOE/RL, 1992b, Hanford Site Waste Management Units Report, DOE/RL-88-30,
2 Department of Energy, Richland, Washington.
3
4 DOE/RL, 1992c, Hanford Site Baseline Risk Assessment Methodology. DOE/RL-91-45.
5 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
6
7 Ecology, EPA, and DOE, 1989, Community Relations Plan for the Hanford Federal
8 Facility Agreement and Consent Order, Benton County, Washington.
9

10 Ecology, EPA, and DOE, 1990, Hanford Federal Facility Agreement and Consent Order
11 (First Amendment), 89-10 Rev. 1, Olympia, Washington.
12
13 Ecology, EPA, and DOE/RL, 1991, Hanford Federal Facility Agreement and Consent
14 Order Change Packages, Washington State Department of Ecology, Olympia,
15 Washington, U.S. Environmental Protection Agency, Region X, Seattle,
16 Washington, and U.S. Department of Energy, Richland Operations Office,
17 Richland, Washington.
18
19 Elder, R.E., A.W. Conklin, D.D. Brekke, G.W. Egert, and W.L. Osborne, 1986,
20 Rockwell Hanford Operations Environmental Surveillance Annual Report, Calendar
21 Year 1985, Prepared for the U.S. Department of Energy under Contract
22 DE-AC06-77RL01030, RHO-HS-SR-85-13P, Rockwell Hanford Operations,
23 Richland, Washington.
24
25 Elder, R.E., A.W. Conklin, D.D. Brekke, G.W. Egert, and W.L. Osborne, 1987,
26 Rockwell Hanford Operations Environmental Surveillance Annual Report, Calendar
27 Year 1986, Prepared for the U.S. Department of Energy under Contract
28 DE-AC06-77RL01030, RHO-HS-SR-86-13P, Rockwell Hanford Operations,
29 Richland, Washington.
30
31 Elder, R.E., G.W. Egert, A.R. Johnson, and W.L. Osborne, 1988, Westinghouse
32 Hanford Company Environmental Surveillance Report - Calendar Year 1987, WHC-
33 EP-0145, Westinghouse Hanford Company, Richland, Washington.
34
35 Elder, R.E., S.M. McKinney, and W.L. Osborne, 1989, Westinghouse Hanford
36 Company Environmental Surveillance Annual Report - 200/600 Areas. Calendar
37 Year 1988, Prepared for the U.S. Department of Energy under Contract
38 DE-AC06-87RL10930, WHC-EP-0145-1, Westinghouse Hanford Company,
39 Richland, Washington.
40

WHC(SPLANT)/9-16-92/03137A

10-3



DOE/RL-91-60
Draft B

1 EPA, 1980a, Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
2 In-House Report #EPA-600/4-80-032, Environmental Monitoring and Support Lab,
3 Cincinnati, Ohio.
4
5 EPA, 1980b, Radionuclide Method for the Determination of Uranium in Soil and Air,
6 EPA-600/7-80-019, U.S. EPA Environmental Monitoring and Support Laboratory,
7 Las Vegas, Nevada.
8
9 EPA, 1983, Methods for Chemical Analysis of Water and Wastes, EMSL, EPA-
10 600/14-79-020, U.S. Environmental Protection Agency.
11
12 EPA, 1984, Eastern Environmental Radiation Facility Radiochemistry Procedures
13 Manual, EPA-520/5-84-006, Montgomery, Alabama.
14
11. EPA, 1986, Test Methods for Evaluating Solid Wastes, SW-846, Third edition U.S.
16' Environmental Protection Agency/Office of Solid Waste and Emergency Response,
17 Washington, D.C.
1W o
19- EPA, 1987, Data Quality Objectives for Remedial Response Activities - Development
2,L Process, EPA/540/G-87/003, OSWER Directive 9335.3-01, U.S. Environmental
21 Protection Agency, Washington, D.C.
22
23t EPA, 1988a, USEPA Contract Laboratory Program Statement of Work for Organic
24 Analysis, Sample Management Office, U.S. Environmental Protection Agency,
25N' Washington, D.C.
26
27 EPA, 1988b, USEPA Guidance for Conducting Remedial Investigation and Feasibility
289 Studies Under CERCLA, U.S. Environmental Protection Agency, Washington, D.C.
2%
30 EPA, 1989a, Risk Assessment Guidance for Superfund, Vol. I: Human Health Evaluation
31 Manual, EPA/540/1-89/002, Office of Emergency and Remedial Response, U.S.
32 Environmental Protection Agency, Washington, D.C.
33
34 EPA, 1989b, USEPA Contract Laboratory Program Statement of Work for Inorganic
35 Analysis, Sample Management Office, U.S. Environmental Protection Agency,
36 Washington D.C.
37
38 EPA, 1991a, EPA Region 10 Supplemental Risk Assessment Guidance for Superfund,
39 U.S. Environmental Protection Agency, Washington, D.C.
40
41 EPA, 1991b, Integrated Risk Information System (IRIS), Toxnet online database.
42

WHC(SPLANT)/9-16-92/03137A

10-4



DOE/RL-91-60
Draft B

1 Fecht, K.R., G.V. Last, and K.R. Price, 1977, Evaluation of Scintillation Probe Profiles
2 from 200 Area Crib Monitoring Wells: Volumes I, HI, and IHI, ARH-ST-156,
3 Atlantic Richfield Hanford Company, Richland, Washington.
4
5 Fecht, K.R., S.P. Reidel, and A.M. Tallman, 1987, "Paleodrainage of the Columbia
6 River System on the Columbia Plateau of Washington State -- a Summary," in
7 Selected Papers on the Geology of Washington, Division of Geology and Earth
8 Resources, Bulletin 77, p. 219-248, edited by J.E. Schuster.
9

10 Gee, G.W. and P.R. Heller, 1985, Unsaturated Water Flow at the Hanford Site: A
11 Review of Literature and Annotated Bibliography, PNL-5428, Pacific Northwest
12 Laboratory, Richland, Washington.
13
14 Gee, G.W., 1987, Recharge at the Hanford Site: Status Report, PNL-6403, Pacific
15 Northwest Laboratory, Richland, Washington.
16
17 Goodwin, S.M. and B.N. Bjornstad, 1990, 200-East and 200-West Areas Low-Level
18 Burial Grounds Borehole Summary Report, WHC-MR-0204, Westinghouse Hanford
19 Company, Richland, Washington.
20
21 Graham, M.J., M.D. Hall, S.R. Strait, and W.R. Brown, 1981, Hydrology of the

2 Separations Area, RHO-ST-42, Rockwell Hanford Operations, Richland
23 Washington.
24
25 Graham, M.J., G.V. Last, and K.R. Fecht, 1984, An Assessment ofAquifer
26 Intercommunication in the B Pond-Gable Mountain Pond Area of the Hanford Site,
27 RHO-RE-ST-12 P, Rockwell Hanford Operations, Richland, Washington.
28
29 Gustafson, F.W., 1991, Site Selection Process for Expedited Response Actions at the
30 Hanford Site, WHC-MR-0290, Westinghouse Hanford Company, Richland,
31 Washington.
32
33 Hamrick, D.G., 1988, Tank Farms Facility Interim Stabilization Evaluation, W HC-CM-
34 5-7, Westinghouse Hanford Company, Richland, Washington.
35
36 Hanlon, B.M., 1992, Tank Farm Surveillance and Waste Status Report for January 1992,
37 WHC-EP-0182-46, Westinghouse Hanford Company, Richland, Washington.
38
39 Hillel, D., 1971, Soil and Water, Physical Principles and Process, Academic Press, Inc.
40 New York, New York.
41

WHC(SPLANT)/9-16-92/03137A

10-5



DOE/RL-91-60
Draft B

1 Hoover, J.D., and T. LeGore, 1991, Characterization and Use of Soil and Groundwater
2 Backgroundfor the Hanford Site. Prepared for the U.S. Department of Energy
3 Office of Environmental Restoration and Waste Management. Westinghouse
4 Hanford Company, Richland, Washington.
5
6 Huckfeldt, C.R., 1991a, Quarterly Environmental Radiological Survey Summary 1991
7 100, 200, 300, and 600 Areas, WHC-WP-0665-1, Westinghouse Hanford
8 Company, Richland, Washington.
9
10 Huckfeldt, C.R., 1991b, Quarterly Environmental Radiological Survey Summary-Third
11 Quarter 1991 100, 200, 300, and 600 Areas, WHC-SP-0665-2. Westinghouse
12 Hanford Company, Richland, Washington.
13
1A, Hughes, M.C., R.K. Wahlen, and R.A. Winship, 1990, Hanford Surplus Facilities
15 Program Plan, WHC-EP-0231-3, Westinghouse Hanford Company, Richland,
16' Washington.
1
18' Kasza, G.L., S.F. Harris, M.J. Hartman, 1990, WHC-EP-0394-1, Ground Water Maps
19' of the Hanford Site, Westinghouse Hanford Company, December 1990.

21 Klein, M.J., 1990, Inventory of Chemicals Used at Hanford Site Production Plants and
22' Support Operations (1944-1980), WHC-EP-0172, Westinghouse Hanford Company,
23-, Richland, Washington.
24
25' Klepper, E.L., K.A. Gano, and L.L. Cadwell, 1985, Rooting Depth and Distributions of
26. Deep-Rooted Plants in the 200 Area Control Zone of the Hanford Site, PNL-5247,
27 Pacific Northwest Laboratory, Richland, Washington.

29p Landeen, D.S., A.R. Johnson, and R.M. Mitchell, 1991, Status of Birds at the Hanford
30 Site in Southeastern Washington, WHC-EP-0402, Westinghouse Hanford Company,
31 Richland, Washington.
32
33 Last, G.V., B.N. Bjornstad, M.P. Bergeron, D.W. Wallace, D.R. Newcomer, J.A.
34 Schranke, M.A. Chamness, C.S. Cline, S.P. Airhart, and J.S. Wilbur, 1989,
35 Hydrogeology of the 200 Areas Low-Level Burial Grounds - An Interim Report,
36 PNL-6820, Pacific Northwest Laboratory, Richland, Washington.
37
38 Lindsey, K.A., and D.R. Gaylord, 1989, Sedimentology and Stratigraphy of the
39 Miocene-Pliocene Ringold Formation, Hanford Site, South-Central Washington,
40 WHC-SA-0740-FP, Westinghouse Hanford Company, Richland, Washington.
41

WHC(SPLANT)/9-16-92/03137A

10-6



DOE/RL-91-60
Draft B

1 Lindsey, K.A., B.N. Bjornstad, and M.P. Connelly, 1991, Geologic Setting of the 200
2 West Area: An Update, WHC-SD-EB-TI-008, Rev. 0, Westinghouse Hanford
3 Company, Richland, Washington.
4
5 Lindsey, K.A., B.N. Bjornstad, J. Lindburg, and K. Hoffman, 1992, Geologic Setting of
6 the 200 East Area: An Update, WHC-SD-EN-TI-02, Rev. 0, Westinghouse
7 Hanford Company, Richland, Washington.
8
9 Maxfield, H.L., 1979, Handbook -- 200 Area Waste Sites, RHO-CD-673, Rockwell

10 Hanford Operations, Richland, Washington.
11
12 McCain, R.G., and W.L. Johnson, 1990, A Proposal Data Quality Strategy for Hanford
13 Site Characterization, WHC-SD-EN-AP-023, Westinghouse Hanford Company,

14 Richland, Washington.
15
16 Meinhardt, C.C., and J.C. Frostenson, 1979, Current Status of 200 Area Ponds, RHO-
17 CD-798, Rockwell Hanford Operations, Richland, Washington.
18
19 Myers, C.W., S.M. Price, and J.A. Caggiano, M.P. Cochran, W.J. Czimer,
20 N.J. Davidson, R.C. Edwards, K.R. Fecht, G.E. Holmes, M.G. Jones, J.R. Kunk,
21 R.D. Landon, R.K. Ledgerwood, J.T. Lillie, P.E. Long, T.H. Mitchell,

2 E.H. Price, S.P. Reidel, and A.M. Tallman, 1979, Geological Studies of The
23 Columbia Plateau: A Status Report, RHO-BWI-ST-4, Rockwell Hanford
24 Operations, Richland, Washington.
25
26 Newcomb, R.C., 1958, Ringold Formation of the Pleistocene Age in the Type Locality,
27 the White Bluffs, Washington, American Journal of Science, Vol. 33, No. 1,
28 p. 328-340.
29
30 Newcomb, R.C., and S.G. Brown, 1961, Evaluation of Bank Storage Along the
31 Columbia River Between Richland and China Bar, Washington, Water-supply Paper
32 1539-I, U.S. Geological Survey, Washington, D.C.
33
34 PSPL (Puget Sound Power and Light Company), 1982, Skagit/Hanford Nuclear Project,
35 Preliminary Safety Analysis Report, Vol. 4, App. 20, Amendment 23, Puget Sound
36 Power and Light Company, Bellevue, Washington.
37
38 Reidel, S.P., and K.R. Fecht, 1981, "Wanapum and Saddle Mountains Basalt in the Cold
39 Creek Syncline Area" in Subsurface Geology of the Gold Creek Syncline,
40 RHO-BWI-ST-14, Rockwell Hanford Operations, Richland, Washington.
41

0wHC(SPLANT)/9-16-92/03137A

10-7



DOE/RL-91-60
Draft B

1 Reidel, S.P., 1984, "The Saddle Mountains: the Evolution of an Anticline in The Yakima
2 Fold Belt," American Journal of Science, Vol. 284, p. 942-978.
3
4 Reidel, S.P., K.R. Fecht, M.C. Hagood, and T.L. Tolan, 1989a, "The Geologic
5 Evolution of the Central Columbia Plateau," in Volcanism and Tectonism in
6 the Columbia River Flood-Basalt Province, Special Paper 239, edited by S.P.
7 Reidel and P.R. Hooper, Geological Society of America, Boulder, Colorado,
8 p. 247-264.
9
10 Reidel, S.P., T.L. Tolan, P.R. Hooper, M.H. Beeson, K.R. Fecht, R.D. Bentley,
11 J.L. Anderson, 1989b, "The Grande Ronde Basalt, Columbia River Basalt Group:
12 Stratigraphic Descriptions and Correlations in Washington, Oregon, and Idaho," in
13 Volcanism and Tectonism in the Columbia River Flood-Basalt Province, Special
14 Paper 239, edited by S.P. Reidel and P.R. Hooper, Geological Society of America,
15 Boulder, Colorado, p. 21-53.
16
17 Rockhold, M.L., M.J. Payer, and G.W. Gee, 1988, Characterization of Unsaturated
18 Hydraulic Conductivity at the Hanford Site, Prepared for the U.S. Department of
19- Energy, Pacific Northwest Laboratory, PNL-6488, Richland, Washington.
zR
21 Rockhold, M.L., M.J. Payer, G.W. Gee, and M.J. Kanyid, 1990, Natural Groundwater
22' Recharge and Water Balance at the Hanford Site, PNL-7215, Pacific Northwest
23- Laboratory, Richland, Washington.
24
2S' Rogers, L.E. and W.H. Rickard, 1977, Ecology of the 200 Area Plateau Waste
2,6- Management Environs: A Status Report. PNL-2253, Pacific Northwest
27 laboratory, Richland, Washington.
2L9
2$, Routson, R.C., and V.G. Johnson, 1990, Recharge Estimatesfor the Hanford Site 200
30 Areas Plateau, Northwest Science, Vol. 64, No. 3.
31
32 Schmidt J.W., C.R. Huckfeldt, A.R. Johnson, and S.M. McKinney, 1990, Westinghouse
33 Hanford Company Environmental Surveillance Report--200-600 Areas, Calendar
34 Year 1989, WHC-EP-0145-2, Westinghouse Hanford Company, Richland,
35 Washington.
36
37 Serne, R.J., and M.I. Wood, 1990, Hanford Waste-Form Release and Sediment
38 Interaction, A Status Report with Rationale and Recommendations for Additional
39 Studies, PNL-7297/UC-512, Pacific Northwest Laboratory, Richland, Washington.
40
41 Smith, G.A., B.N. Bjornstad, and K.R. Fecht, 1989, Neogene Terrestrial Sedimentation
42 on and Adjacent to the Columbia Plateau; Washington, Oregon, and Idaho, in

WHC(SPLANT)/9-16-92/03137A

10-8



DOE/RL-91-60
Draft B

1 Volcanism and Tectonism in the Columbia River Flood-Basalt Province, Special
2 Paper 239, edited by S.P. Reidel and P.R. Hooper, Geological Society of America,
3 Boulder, CO, p. 187-198.
4
5 Smoot, J.L., J.E. Szecsody, B. Sagar, G.W. Gee, and C.T. Kincaid, 1989, Simulations
6 of Infiltration of Meteoric Water and Contaminant Plume Movement in the Vadose
7 Zone at Single-Shell Tank 241-T-106 at the Hanford Site, WHC-EP-0332,
8 Westinghouse Hanford Company, Richland, Washington.
9

10 Stone, W.A., J.M. Thorp, O.P. Gifford, and D.J. Hoitink, 1983, Climatological
11 Summary for the Hanford Area, PNL-4622, Pacific Northwest Laboratory,
12 Richland, Washington.
13
14 Strenge, D.L., and S.R. Peterson, 1989, Chemical Data Bases for the Multimedia
15 Environmental Pollutant Assessment System (MEPAS): Version 1, PNL-7145/UN-
16 602, Pacific Northwest Laboratory, Richland, Washington.
17
18 Swanson, D.A., T.L. Wright, P.R. Hooper, and R.D. Bentley, 1979, Revisions in
19 Stratigraphic Nomenclature of the Columbia River Basalt Group, Bulletin
20 1457-G, U.S. Geological Survey, Washington, D.C.

2 Tallman, A.M., J.T. Lillie, and K.R. Fecht, 1979, Suprabasalt Sediments of the Cold
23 Creek Syncline Area, in Subsurface Geology of the Cold Creek Syncline,
24 RHO-BWI-ST-14, edited by C.W. Myers and S.M. Price, Rockwell Hanford
25 Operations, Richland, Washington.
26
27 Tolan, T.L., and S.P. Reidel, 1989, Structure Map of a Portion of the Columbia River
28 Flood-Basalt Province, in Volcanism and Tectonism in the Columbia River
29 Flood-Basalt Province, Special Paper 239, edited by S.P. Reidel and P.R.
30 Hooper, Geological Society of America, Boulder, Colorado, plate 1.
31
32 Tolan, T.L., S.P. Reidel, M.H. Beeson, J.L. Anderson, K.R. Fecht, and D.A. Swanson,
33 1989, Revisions to the Extent and Volume of the Columbia River Basalt Group in
34 Volcanism and Tectonism in the Columbia River Flood-Basalt Province, Special
35 Paper 239, edited by S.P. Reidel and P.R. Hooper, Geological Society of America,
36 Boulder, CO, p. 1-20.
37
38 Van Genuchten, N.P., S.J. Lij, and S.R. Yates, 1991, The RETC Code for Quantifying
39 the Hydraulic Functions of Unsaturated Soils, Robt. S. Kerr Environmental
40 Research Laboratory, Office of Research and Development, United States
41 Environmental Protection Agency, Ada, Oklahoma.
42

WHC(SPLANT)/9-16-92/03137A

10-9



DOE/RL-91-60
Draft B

1 Washington State Department of Resources, 1990, Natural Heritage Program,
2 Endangered, Threatened, and Sensitive Vascular Plant Species of Washington,
3 Department of Natural Resources, Olympia, Washington.
4
5 Washington State Department of Wildlife, 1991, Species of Concern in Washington,
6 Department of Wildlife, Olympia, Washington.
7
8 Welty, R.K., 1989, Waste Storage Tank Status and Leak Detection Criteria, WHC-SD-
9 WM-TI-357, Westinghouse Hanford Company, Richland, Washington.
10
11 WHC, 1988a, Quality Assurance Manual, WHC-CM-4-2, Westinghouse Hanford
12 Company, Richland, Washington.
13
14, WHC, 1988b, Environmental Investigation and Site Characterization Manual,
1$ Westinghouse Hanford Company, Richland, Washington.
16
17 WHC, 1990a, Environmental Engineering, Technology, and Permitting Function Quality
18 Assurance Program Plan, WHC-EP-0383, Westinghouse Hanford Company,
19- Richland, Washington.
29
21 WHC, 1990b, Liquid Effluent Study Final Project Report, WHC-EP-0367-UC-702,
22^ Westinghouse Hanford Company, Richland, Washington.
23
24 WHC, 1991a, Waste Information Data System (WIDS) Westinghouse Hanford Company,
25 Richland, Washington.

27 WHC, 1991b, Prioritizing Sites for Expedited Response Actions at the Hanford Site,
28V WHC-MR-0244, Westinghouse Hanford Company, Richland, Washington.

30 WHC, 1992, Radiation Protection, WHC-CM-4-10 Westinghouse Hanford Company,
31 Richland, Washington, March 1988.
32
33 Winship, R.A., and M.C. Hughes, 1991, Hanford Site Surface Radioactive
34 Contamination Control Plan for Fiscal Year 1992, WHC-EP-0489, Westinghouse
35 Hanford Company, Richland, Washington.
36
37 Woodruff, R.K., R.W. Hanf, M.G. Hefty, R.E. Ludgren, 1991, Hanford Site
38 Environmental Reportfor Calendar Year 1990, PNL-7930, Pacific Northwest
39 Laboratory, Richland, Washington.

WHC(SPLANT)/9-16-92/03137A

10-10



APPENDIX A

SUPPLEMENTAL DATA

WHC(SPLANT)/9-12-92/03355A



APPENDIX A.1

GEOPHYSICAL DATA

WHC(SPLANT)/9-12-92/03355A



DOE/RL-91-60
Draft B

CONTENTS

A-1.1 INTRODUCTION
A-1.2 GROSS GAMMA LOGGIN
A-1.3 TECHNICAL APPROACH
A-1.4 EVALUATION OF WASTE

A-1.4.1 216-S-1 and -2 Cr
A-1.4.2
A-1.4.3
A-1.4.4
A-1.4.5
A-1.4.6
A-1.4.7
A-1.4.8
A-1.4.9
A-1.4.10
A-1.4.11
A-1.4.12
A-1.4.13

. .. . .. . .. .. . .. . .. . . .. . .. . .. . . .. . .. . A l-1

ib
216-S-5 Crib ...
216-S-6 Crib ...
216-S-7 Crib ...
216-S-8 Trench . .
216-S-9 Crib ...
216-S-100 Ditch, 21
216-S-13 Crib ...
216-S-20 Crib ...
216-S-22 Crib ...
216-S-23 Crib ...
216-S-25 Crib ...
S Plant Tank Farms

6

A-1.5 REFERENCES ..........

........................... A 1-2

........................... A l-5
ANAGEMENT UNITS ............ Al-7

.......................... A1-7
........................... A 1-8
........................... A1-9
.......................... A l-10
.......................... A l-11
.......................... A l-11
-S-10P Pond, and 216-S-11 Pond ..... .A1-12
.......................... A l-13
.......................... A l-14
.......................... A l-15
.......................... A l-15
.......................... A i-16
.......................... A i-16
.......................... A i-17

WHC(SPLANT)/9-12-92/03355A

Al-iii

G



DOE/RL-91-60
Draft B

CONTENTS (cont.)

FIGURES:

216-S-1
216-S-1
216-S-6
216-S-7
216-S-8
216-S-9

and -2
and -2
Crib:
Crib:
Crib:
Crib:

216-S-20 Crib:
216-S-22 Crib:

Cribs: Scintillation Probe Profile Cross Section A-A'
Cribs: Elevated Gamma Radiation Isopach Map ...
Scintillation Probe Profile of Well 299-W26-51 ....
Scintillation Probe Profile Cross Section A-A' ......
Scintillation Probe Profile of Well 299-W22-39 ....
Scintillation Probe Profile Cross Section A-A ........

Scintillation Probe Profile of Well 299-W22-74 ....
Scintillation Probe Profile of Well 299-W22-19 ....

TABLES:

A-1.1 Summary of Waste Management Unit Elevation Results ............ AT-1
A-1.2 Details of Wells and Logs Used in Evaluations of

Waste Management Units ............................. A1T-2

WHC(SPLANT)/9-12-92/03355A

A1-iv

A-1.1
A-1.2
A-1.3
A-1.4
A-1.5
A-1.6
A-1.7
A-1.8

AlF-1
A1F-2
AIF-3
A1F-4
A1F-5
AIF-6
AlF-7
AIF-8



DOE/RL-91-60
Draft B

1 A-1.1 INTRODUCTION
2
3 Geophysical well logging has been conducted in monitoring wells located within the
4 200 East and West Areas since 1954 and in the S Plant Aggregate Area since at least as early
5 as 1958. Such logging can be used to map lithologic boundaries (Addition et al. 1978; Last
6 et al. 1989; Brodeur and Koizumi 1989), soil moisture content (Lane 1990) and to evaluate
7 the location and extent of radionuclides in the subsurface due to waste disposal activities
8 (Fecht et al. 1977; Addition et al. 1978; Lane 1990). The geophysical borehole logging
9 techniques which have been used include density, neutron, temperature and gross gamma

10 radiation logging. The most successful of these for mapping lithologic boundaries and
11 monitoring radionuclides in the subsurface has been the gross gamma logging. The other
12 techniques have been less successful either because they are not suitable for use in cased
13 holes or they do not measure radiation (Lane 1990).
14
15 Previous studies based on the gross gamma logs collected from wells monitoring
16 various waste management units in the 200 East and West Areas were conducted in 1964,
17 1969, 1977, 1978, and 1986. The tank farms located in the 200 East and West Areas were
18 not considered in these reports. Addition et al. (1978) report that the 1964 study (Raymond
19 and McGhan 1964) discusses the disposition of radionuclides beneath most of the waste
20 management units active between 1945 and 1963. The 1969 study (Tillson and McGhan
21 1969) is reported by Addition et al. (1978) to be a discussion of the waste management units
22 where significant changes in the gamma logs were observed after 1963. The report by Fecht
23 et al. (1977) is a qualitative study of the distribution, redistribution and decay of
24 radionuclides beneath approximately 100 waste management units in the 200 East and West
25 Areas. Fecht et al. (1977) included a summary of the waste disposal history of each facility
26 evaluated and based their conclusions on approximately 300 selected gross gamma logs
27 collected between 1954 and 1976. Plots of the logs used were provided with the report.
28 Addition et al. (1978) provide a complete summary of the logging systems used and a

a 29 discussion of the limitations of using gross gamma logs to evaluate the distribution and
30 composition of radionuclides in the subsurface. The methodologies employed to qualitatively
31 evaluate the gross gamma logs collected from wells monitoring the waste disposal facilities in
32 the 200 East and West Areas were also summarized. Plots of the gross gamma logs
33 collected from 154 monitoring wells outside the tank farms in the 200 East Area was
34 included in the report by Addition et al. (1978). Chamness (1986) reviewed gross gamma
35 logs available from selected wells in the 200 area and qualitatively summarized any changes
36 in the logs between 1976 and 1986.
37
38 Fifteen active and inactive waste management units in the S Plant Aggregate Area
39 which are monitored by wells in which gross gamma logs are collected were evaluated in this
40 study. These waste management units were qualitatively evaluated in terms of the location
41 and extent of radionuclides in the subsurface, any evidence of vertical or lateral migration,
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1 and the potential for radionuclides reaching the ground water). The results of the evaluations
2 for these waste management units are summarized in Table A-1.1.
3
4
5 A-1.2 GROSS GAMMA LOGGING
6
7 Borehole gross gamma radiation measurements are used to determine the level of
8 gamma activity with depth in the vicinity of the well bore. These measurements do not
9 differentiate between the mechanisms through which gamma radiation is produced or the
10 energy of the gamma radiation photons detected. The response of the gamma radiation
11 detector to different energy levels is generally unknown, except perhaps for the lowest
12 energy photon detectable (Arthur 1990). Gross gamma logs cannot be used to determine the
13 isotopic composition of the subsurface since this is determined through the analysis of the
14 energy spectra of the gamma radiation detected. The capability to measure the spectra of
15 gamma radiation detected in the subsurface and assay the types and amounts of isotopes
1 W present is currently being developed, but has not yet reached the stage of practical application
1T (Lane 1990; Priee et al. 1990).

19 The bulk of the gamma logs available for the S Plant Aggregate Area were collected
20- with scintillation probes by Pacific Northwest Laboratories (PNL) or by the Tank Farm
2l Surveillance Analysis and Support group (TFSA&S). Scintillation probes detect the flash of
22 light produced by the interaction between a gamma photon and a crystal of thallium-activated
23 sodium iodide (Nal(T1)) with a photomultiplier tube. The resulting pulse of electricity is
24, amplified, routed through a signal generator and sent through the logging cable to the
25 surface. The pulses are separated from the electrical signal with a discriminator, amplified,
26- counted by a rate meter and output to a pen plotter which is driven at a rate determined by
27, the logging speed (Fecht et al. 1977; Addition et al. 1978; Brodeur and Koizumi 1989;
28- Arthur 1990).
29>
30 The accuracy and precision of gamma activity measurements in the subsurface is
31 determined by details of the logging system instrumentation, the field data acquisition
32 methodology, the surrounding media and the radionuclides present. The relationship between
33 the gamma activity detected by a scintillation probe and the actual activity, the distance
34 gamma radiation may travel through geologic materials before being completely attenuated
35 and the vertical resolution of changes in activity by the logging systems used will be
36 discussed below.
37
38 The time required for the logging system to process a detected gamma photon, or
39 "dead time", is an important limitation in the measurement of gamma activity (Brodeur and
40 Koizumi 1989; Arthur 1990). During this short span of time, no other photons will be
41 processed by the instrument. The "dead time" computed for the PNL system currently in use
42 is 17.8 microseconds (Arthur 1990). Based upon this value, the maximum count rate this
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1 logging system is capable of is about 56,000 ct/sec. If the activity is above that level, the
2 system will become "paralyzed" and read 0 ct/sec until it resets itself. The maximum count
3 rate of the TFSA&S system currently in use is about 100,000 ct/sec with Probe #4 (Strong
4 1980). This suggests that the "dead time" of their logging system is about 10 microseconds.
5 There is no evidence that TFSA&S's system will become paralyzed if this activity level is
6 exceeded.
7
8 The actual gamma activity on an interval may be computed by multiplying the
9 "dead time" corrected activity by a factor consistent with the amount of attenuation due to

10 well construction. The amount of attenuation the gamma radiation experiences in penetrating
11 well casing is significant. A single string of casing reduces the count rate measured by the
12 scintillation probe by about 25%, groundwater in an uncased hole reduces the observed count
13 rate by 11 %, and groundwater in a cased hole reduces the observed count rate by about 33%

r 14 (Brodeur and Koizumi 1989; Arthur 1990).
15
16 The relationship between the gamma activity observed with a scintillation probe and
17 the actual activity is linear over much of the system's range. However, above some
18 threshold activity level, the relationship between the observed and actual activity becomes
19 non-linear. At this point the tool is said to be saturated. The gross gamma logging system
20 currently in use by PNL becomes saturated around 14,500 ct/sec (Brodeur and Koizumi
21 1989; Arthur 1990), and that currently in use by TFSA&S with Probe # 4 becomes saturated
22 around 70,000 ct/sec (Strong 1980).
23
24 Where the relationship between the observed and actual gamma activity is linear, and
25 complete details of well construction are available, the activity may be converted to standard
26 units related to decay rates or to concentrations of specific radionuclides (thorium or uranium
27 for example). Such conversions allow the direct comparison of data collected by different
28 logging systems and quantitative analyses of the concentrations of gamma emitters with
29 depth. To achieve this, it is necessary to calibrate the scintillation probes used with a model
30 bore hole containing intervals with known activities (Strong 1980; Brodeur and Koizumi
31 1989; Arthur 1990). The rigorous procedures and facilities necessary for calibrating
32 scintillation probes have not yet been completed.
33
34 A scintillation probe is calibrated by periodically adjusting the components of the
35 system to meet established specifications and by logging a test well with intervals of known
36 activity under standard conditions. The probe's calibration is then verified in the field before
37 and after each logging run using portable equipment and procedures which are correlated
38 with those of the calibration procedure. Standard conditions are established by constructing
39 the test bore hole in a known geologic environment with background radiation levels similar
40 to those found in the area where the probe is used. The test well should be constructed in a
41 similar fashion to the wells to be logged by the probe (Brodeur and Koizumi 1989).
42
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1 The average distance through which gamma radiation penetrates geologic and well
2 construction materials and is still detected by the scintillation probe is known as the radius of
3 investigation. This distance is determined by the density of the media surrounding the bore
4 hole, the well construction materials, and the energy and intensity of the gamma radiation.
5 The average radius of investigation for gross gamma radiation measurements in an open hole
6 is about 0.3 m (1 ft) from the wall of the bore hole in sedimentary rocks-(Sehumberge
7 192). The radius of investigation is larger on intervals where there are high concentrations
8 of radionuclides since higher intensities of gamma radiation will penetrate a greater thickness
9 of a given material. The radius of investigation is decreased by well casing, grout, and
10 groundwater since they increase the effective density of sediments. Another factor in
11 determining the radius of investigation is the tool response to low energy (frequency) gamma
12 photons. The scintillation probe currently used by PNL has a low energy cutoff of between
13 46.5 and 59.5 keV (Arthur 1990). Gamma radiation with energies below this value will not
14 be detected by that probe. The low energy cutoff for the probes used by TFSA&S is
15 unknown.
r6'
17, The vertical resolution and apparent location of a change in the gamma activity
18 measured by a scintillation probe depends upon details of how the probe signal is processed
19. by the rate meter and the logging speed. The rate meter used in PNL's logging system
29-- differs from that used by TFSA&S. The rate meter used by PNL smooths its output using an
21 electronic circuit (an RC circuit). The amount of smoothing is determined by the time
22' constant of the circuit used. This removes statistical variations in the signal detected by the
23e scintillation probe and improves the reproducibility and sensitivity of the data. However, a
24 "lag" is introduced between the depth at which a change in the gamma activity is first
2 ' encountered by the scintillation probe and the depth at which it is plotted. The size of this
26- "depth lag" is the distance traveled before half of the amplitude of the change in activity is
27 recorded. One time constant is required to reach 63% of the amplitude of any change in
28N! activity. So, the "depth lag" is approximately the product of the logging speed and the time
29, constant used. Before 1989, the logging speed used by PNL was 4.6 m/min (15 ft/min)
30 (0.25 ft/sec) and the time constant used was 3 seconds. This results in a depth lag of 0.2 m
31 (0.75 ft). The thinnest interval of elevated activity which can be resolved is also 0.2 m (0.75
32 ft) on these older profiles. In 1989, the logging speed was reduced to 1.5 m (5 ft/min) (1
33 in./sec) and the time constant to 1 second. The expected vertical resolution and "depth lag"
34 of these logs is 1 in(h (2.51 inntimctcr.) -$r j ). The rate meter used by TFSA&S
35 sums the pulses over the period of time required for the probe to ascend through 0.3 m (1 ft)
36 and averages the reading over time. This process does not remove the statistical variations
37 from the data so the data are less reproducible. Since no time constant is used, no "lag"
38 between the depth a change in gamma activity is encountered and the depth where it is
39 plotted is introduced. However, the vertical resolution of changes in activity on these logs is
40 0.3 m (1 ft), the distance over which the activity is averaged.
41
42
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1 A-1.3 TECHNICAL APPROACH
2
3 Scintillation probe profiles collected periodically from monitoring wells within the S
4 Plant Aggregate Area have been used to qualitatively assess the location and extent of
5 radionuclides in the subsurface, any evidence of vertical or lateral migration, and the
6 potential for radionuclides from waste disposal activities reaching the groundwater. The
7 approach used here is similar to that of Fecht et al. (1977). Scintillation probe profiles
8 collected from wells monitoring a facility or group of facilities were compiled and analyzed
9 in an attempt to gain an understanding of the subsurface distribution of gamma emitters from

10 waste disposal activities. Each analysis is accompanied by a summary of the types and
11 sources of wastes handled, the service dates and the volume of wastes disposed of or stored
12 at a given facility. The conclusions reached in these evaluations should not be considered the
13 final word since they are based on a limited data set which can only be used for qualitative
14 purposes.
15
16 The approach used here differs from that of Fecht et al. (1977) and other previous

-4 17 evaluations in the manner in which the data were compiled and analyzed. Geological
18 methods of analysis incorporating cross sections and mapping of subsurface attributes such as
19 the thickness of zones of elevated gamma radiation and relevant lithologic horizons were

O 20 used extensively. The advantages of this approach are the clearer representation of potential
21 subsurface conditions around the waste disposal facilities, and identification of data
22 deficiencies. It is assumed that the activity detected on the gamma logs represent diffuse,
23 continuous sources of radiation.
24
25 Fecht et al. (1977) attempted to "normalize" the scintillation probe profiles used in
26 their evaluations to a level consistent with the profiles collected in 1976. This normalization
27 scheme involved scaling the profiles from each vintage using an average "peak to
28 background" ratio and bulk shifting the corrected curves to correspond to the 1976 profiles.
29 Since there are distinct differences between the response characteristics of each logging
30 system and their modifications (in the saturation levels, low energy cutoff, etc), there are
31 doubts to the validity of such an exercise. The logs used in the evaluations presented here
32 have not been normalized.
33
34 There has been no attempt to quantitatively compare the activity levels detected by
35 different vintages of scintillation probes in the evaluations presented here. If gross changes
36 in the profiles are evident, they have been noted in a qualitative sense.
37 The criteria used to identify radionuclide decay are the significant, consistent decline of
38 activity levels and the "narrowing" of the features representing elevated radiation on the logs
39 over time. However, such changes may also be indicative of lateral migration of
40 radionuclides away from a particular well. Identification of lateral migration is generally
41 uncertain. The most reliable criteria for identifying lateral migration of radionuclides is the
42 notable increase of activity on an interval in a well that is down gradient (of a stratigraphic
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1 or hydrologic boundary) from other wells with elevated activity on a similar interval. It is
2 very important to consider the spacial and temporal context of the scintillation probe data in
3 determining if lateral migration has occurred, even on a qualitative level.
4
5 Although the activity measured by the scintillation probes cannot be quantified to
6 known standards, the activity in the subsurface may be reliably located. The location of
7 features in the scintillation probe profiles such as the top and bottom of intervals of elevated
8 gamma radiation are generally found at the same depth on successive logs. Care must be
9 taken in comparing the logs collected by TFSA&S and PNL. Depth discrepancies of up to 5
10 feet have been noted between these logs. This error is due in part to the "depth lag" of the
11 PNL logging system. This "depth lag" will place equivalent features on PNL logs (collected
12 before 1989) 0.2 m (0.75 ft) shallower than those on TFSA&S logs. Also, differences in the
13 responses of the PNL and TFSA&S systems may account for s6me of this discrepancy.
14-
15, Three criteria were used to establish downward migration of radionuclides in the
16 vicinity of a well. The most important of these was an unambiguous downward displacement
17- of the top and bottom of a region of elevated radiation with time. Downward migration of
10, other correlatable features on an interval of elevated activity may be used in support of this
19- evidence. Secondly, the total amount of downward migration should exceed the vertical
2 resolution of the logging system used (0.2m, 0.75 ft, for the PNL pre-1989 logs and 0.3 m,
21, 1 ft, for TFSA&S logs). Finally, any change in the point from which depths are measured
22 during logging should be identified and accounted for, this can be inferred from stationary
23" subsurface features, such as lithologic boundaries and bottoms of casing strings.
24,
25 All of the available well data were reviewed for each area evaluated, and selected logs
26- 'were used to construct cross sections representative of subsurface conditions. These cross
27,, sections were correlated with stratigraphic information from nearby wells, regional cross
28 sections and regional mapping. Any mappable attributes which could be used to represent
29; the location and extent of the region of elevated gamma radiation were compiled into maps.
30 The evaluation of the scintillation probe profiles references these graphical representations to
31 describe the location and extent of any zones of elevated gamma radiation, and the behavior
32 of this zone over time, particularly in regards to vertical or lateral migration. Any evidence
33 of gamma emitters reaching the groundwater was also noted.
34
35 To represent the logs used in the cross sections in a clear, yet compact format and to
36 facilitate comparisons between different vintages of data, it was necessary to digitize the
37 original logs and to redisplay them on a semi-logarithmic scale. Depth in feet from the top
38 of casing was represented on the linear scale, and activity in ct/sec on the logarithmic scale.
39 The logs used in these evaluations which were collected before 1976, and some of the 1976
40 vintage logs had been previously digitized by PNL, who provided text files of the
41 information. The cross sections are not scaled horizontally. To obtain a true picture of the
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1 spacial relationship between the wells used in the cross sections, the reader is instructed to
2 inspect the location map provided on each figure containing cross sections.
3
4 Isopach maps showing the thickness of the interval of elevated gamma radiation were
5 constructed from the cross sections and gross gamma logs. Although such maps do not give
6 any indication of gamma activity, they do provide a reasonable representation of the potential
7 extent of gamma emitters. Use of activity data was avoided since the data are not suitable to
8 be used in such a quantitative fashion.
9

10
11 A-1.4 EVALUATION OF WASTE MANAGEMENT UNITS
12
13
14 A-1.4.1 216-S-1 and -2 Cribs
15
16 Waste Description:
17 Received cell drainage from D-1 Receiver Tank and redistilled condensate from D-2
18 Receiver Tank in 202-S Building.
19

C 20 Service Dates:
*10 21 January 1952 - January 1956.

23 Waste Volume:
24 160,000,000 L (42,000,000 gal).
25
26 Evaluation of Scintillation Probe Profiles
27
28 The 216-S-1 and 216-S-2 Cribs are located in the 200-RO-2 Operable Unit 100 m (300
29 ft) east of the 241-SX Tank Farm. The cribs are monitored by Wells 29,W22-1,
30 299W22-2, ;99W22-5, 29-W22-6, 2 W22-10, Zf9-W22-11, 29W22-15, V22-16,
31 2992W22-17, 299-W22-18, 99 W22-29, 2-W22-30, 99W22-3 1, 299W22-36, and
32 29W22-67. Details of these monitoring wells and the scintillation profiles used in this
33 evaluation are given in Table A-1.2.
34
35 Scintillation probe profiles for wells monitoring the 216-S-1 and Cribs have been
36 evaluated by Fecht et a4,, (1977) and Channess (1986). These studies concluded that
37 radionuclides from the cribs had reached the groundwater and that gamma activity may have
38 decreased due to decay. This evaluation is consistent with the findings of these previous
39 studies.
40
41 Wells P$W22-1, MMW22-2, Z PW22-29, Z-W22-30, WW22-31, and a-jW22-

42 36 have elevated gamma activity throughout the vadose zone beneath the crib. All of these
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1 wells are located immediately adjacent to the crib. Peripheral wells Z9W22-5, 2-W22-6,
2 2;W22-10, 299W22-16, and 299W22-17 all have gamma activity at background levels.
3 Other peripheral wells, wells 299W22-1l, 9-W22-15, 299W22-18, and 2922-67,
4 have elevated gamma activity between 42 and 66 feet (13 and 20 in). The scintillation probe
5 profiles from wells W22-6, *ffiW22-1 1, 299-W22-1, 29W22-18, and VjW22-5
6 were used to construct a cross-section through the cribs and compared to the geology from
7 Well ' W22-1 (Figure A-1.1). The highest elevated gamma activity corresponds with the
8 boundary of the upper coarse and lower fine units of the Hanford Formation. This lithologic
9 boundary is at a depth of about 45 ft (14 m) beneath the cribs. The areal extent and
10 thickness of elevated gamma activity is shown in Figure A-1.2. The lateral extent of
11 elevated gamma activity is limited to an area immediately adjacent to the cribs.
12
13 Wells 9 W22-2, 1-W22-5, 299-W22-6, 299W22-10, 29 - 15, giW22-16,
14? 299-W22-l7, 29 W22-18, 9W22-29, 299-W22-30, 99W22-31, 299 W22-36, and
4 y 29W22-67 have all been geophysically logged for gross gamma since 1977. Examination
16 of these logs showed only one major change. In 1986, Well 29W22-6 recorded a peak
17 above background from 46 to 48 ft (14-15 in). A relog of this well in 1987 showed gamma
,8 activity had returned to background levels. This transient elevated activity corresponds to
19 elevated gamma activity in Wells ShW22-11, '4W22-15, gW22-18, and 2-W22-67
20 and the contact between the upper coarse and lower fine units of the Hanford Formation.
21 This lithologic boundary may have facilitated lateral migration of radionuclides in the past.
22
23 The data indicates that breakthrough of gamma emitters to the groundwater occurred in
24 the past and that long-lived radionuclides are present throughout the vadose zone beneath the
25 cribs; aid-at-t'he top of the lower fine unit of the Hanford Formation has Aci'itated sJm
26' limitehort eiataspredaway fromdthz crides
27,
28- A-1.4.2 216-S-5 Crib
Z-91
30 Waste Description:
31 Radioactive, acidic process vessel cooling water and steam condensate from the 202-S
32 Building.
33
34 Service Dates:
35 March 1954 - March 1957.
36
37 Waste Volume:
38 4,100,000,000 L (1,100,000,000 gal).
39
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1 Evaluation of Scintillation Probe Profiles:
2
3 The 216-S-5 Crib is located in the 200-RO-1 Operable Unit 100 m (300 ft) north of the
4 216-S-10P Pond. The crib is monitored by Wells k9jW26-1, g.W26-3, g W26-4, and
5 ZMW26-5. The location of Well V3 26-1 is uncertain. Fecht et at' (1977) locate the
6 well within the crib. The GIS coordinates listed for the well locate it to the northwest of the
7 crib closer to the 216-S-6 Crib. This evaluation uses the location of Fecht et a14 (1977).
8
9 The 216-S-5 Crib was previously evaluated by Fecht et al (1977). They concluded that

10 radionuclides were held high in the sediment beneath the crib and that breakthrough to the
11 groundwater has not occurred at this site. This evaluation concurs with Fecht et a. (1977).
12
13 The wells monitoring the 216-S-5 Crib have not been logged since 1976. Gross
14 gamma logs from Well W26-1 show elevated gamma activity from 5 to 38 ft (1.5 to 12
15 m) below the ground surface. Peripheral wells, LW26-3, 2-W26-4, and W26-5,
16 have gamma activity at background levels. These three wells are located to the northwest of
17 the crib. If any lateral migration of gamma emitters occurred in directions other than to the
18 northwest, they would not be detected.
19

o 20 A-1.44 3 216-S-6 Crib

121
22 Waste Description:
23 Received process vessel cooling water and steam condensate from 202-S Building and steam
24 condensate from the D-12 and D-14 waste concentrators in the S Plant complex.
25
26 Service Dates:
27 November 1954 - July 1972.
28
29 Waste Volume:
30 4,470,000,000 L (1,180,000,000 gal).
31
32 Evaluation of Scintillation Probe Profiles:
33
34 The 216-S-6 Crib is located in the 200-RO-1 Operable Unit 200 m (600 ft) northwest
35 of the 216-S-5 Crib. The crib is monitored by Wells W26-51 and W26-2. Details of these
36 monitoring wells and the scintillation profiles used in this evaluation are given in Table
37 A-1.2.
38
39 The 216-S-6 Crib has previously been evaluated by Fecht et alI (1977). They
40 concluded that breakthrough to the groundwater has not occurred at this site. This evaluation
41 is consistent with Fecht et ali (1977).
42
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1 The 1987 gross gamma log for Well IMW26-51 indicates elevated gamma activity
2 from just beneath the surface to a depth of approximately 50 ft (15 in). The scintillation
3 probe profile for Well 2-W26-51 is shown in Figure A-1.3. Well W26-2 located to
4 the east of the crib was last logged in 1976. This gross gamma log detected only background
5 radiation levels.
6
7 These data indicated that radionuclides have been retained high in the sediment and that
8 breakthrough to the groundwater is not indicated.
9
10 A-1.4.4 216-S-7 Crib
11
12 Waste Description:
13 Received cell drainage from the D-1 Receiver Tank, process condensate from the D-2

Receiver Tank, and condensate from the H-6 Condenser in the 202-S Building.
15*
16 Service Dates:
17, January 1956 - July 1965.
18
19- Waste Volume:
2Q. 390,000,000 L (100,000,000 gal).
21
22r Evaluation of Scintillation Probe Profiles:
23,.
24 The 216-S-7 Crib is located in the 200-RO-2 Operable Unit northwest of S Plant. The
25" Crib is monitored by Wells .M-W22-12, a 22-13, W22-14, W22-32, and
26- 2%W22-33. Details of these monitoring wells and the scintillation profiles used in this
27 evaluation are given in Table A-1.2.
28-
29 Fecht et alj (1977) previously evaluated the gross gamma logs from the wells
30 monitoring the 216-S-7 Crib. This study indicated that radionuclides had broken through to
31 the groundwater and that gamma activity in the vadose zone was declining. The results of
32 this evaluation are consistent with the findings of Fecht et al. (1977).
33
34 Older gross gamma logs for all five monitoring wells indicate elevated gamma activity
35 from 8 feet (2.5) below the surface to the water table. Since crib activity ceased in 1965, no
36 measurable movement in intervals of elevated gamma in the vadose zone has occurred.
37 Wells 4 W22-13, §MV22-14, and 299W22-33 were geophysically logged occasionally
38 up to 1987. Peaks in gamma activity have remained at the same depth as in previous logs.
39 Most of the elevated gamma activity below 45 ft (14 in) has declined to near background
40 levels.
41
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1 The 1987 scintillation probe profiles from Wells | W22-13, M.W22-14, and
2 2~9-W22-33 have been compiled into a cross-section and compared to the geology of Lindsey
3 et al. (1991) (Figure A-1.4). These gross gamma profiles show that elevated gamma activity
4 is limited to between a depth of 22 to 42 ft (7 to 13 in). The lateral extent of this interval of
5 elevated gamma is not known due to a lack of peripheral wells located beyond the area of
6 elevated gamma activity.
7
8 In the paste elevated gamma activity extended to the groundwater indicating that
9 breakthrough of radionuclides occurred. The decline of gamma activity in the vadose zone is

10 probably due to radionuclide decay.
11
12 A-1.4.5 216-S-8 Trench
13

i 14 Waste Description:
- 15 Unirradiated startup waste from 202-S Building.

16
0 17 Service Dates:

18 November 1951 - February 1952.
19
20 Waste Volume:

* 21 10,000,000 L (2,640,000 gal).
22
23 Evaluation of Scintillation Probe Profiles:
24
25 The 216-S-8 Trench is located in the 200-RO-2 Operable Unit 50 m (150 ft) east of the
26 241-SX Tank Farm. The trench is monitored by Well W22-39. Details of this
27 monitoring well and the scintillation profiles used in this evaluation are given in Table A-1.2.
28
29 Figure A-1.5 shows the 1991 scintillation probe profile of Well W22-39. This
30 profile shows no elevated gamma activity. The well is located just to the west of the trench.
31
32 A-1.4.6 216-S-9 Crib
33
34 Waste Description:
35 Received process condensate from the D-2 Receiver Tank in the 202-S Building. Waste is
36 radioactive and acidic, mainly composed of nitric acid.
37
38 Service Dates:
39 July 1965 - January 1969.
40
41 Waste Volume:
42 50,300,000 L (13,300,000 gal).
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I Evaluation of Scintillation Probe Profiles:
2
3 The 216-S-9 Crib is located in the 200-RO-2 Operable Unit east of the 241-S and 241-
4 SY Tank Farms. The crib is monitored by Wells fiW22-25, gW22-26, W22-35,
5 and MMW22-36. Details of these monitoring wells and the scintillation profiles used in this
6 evaluation are given in Table A-1.2.
7
8 The 216-S-9 Crib has been previously evaluated by Fecht et ail (1977) and Chamness
9 (1986). Fecht et al (1977) indicated that breakthrough to the groundwater may have
10 occurred. These previous evaluations noted that gamma activity was declining due to
11 radionuclide decay. This evaluation is in agreement with these previous evaluations.
12
13 -1970-gross gamma profiles re4dd }17 from Wells 9W22-25 and
L4 - W22-26 indicate elevated gamma activity from 28 ft (10m) to the water table. More
l5 recent gross gamma logs of the all four wells indicates that gamma activity has been
16 declining due to radionuclide decay. Gross gamma profiles from Wells 299W22-25,
Ih 299-W22-34, and 2-W22-35 have been compiled into a cross-section and correlated with
1?, the geology from Well 9-W22-25 (Figure A-1.6). The profiles from Wells W22-25
19- and 299-W22-34 indicate elevated gamma activity from 28 ft to 62 ft (9 m to 19 in). The
20 profile from Well 29W, 22-35 shows gamma activity at near background levels. The cross-
21, section indicates that most of the waste disposed of in the crib percolated into the vadose
22 zone at the southern end of the crib.
23-
24, The areal extent of the interval of elevated gamma activity is not known due to a lack
25 of wells further from the crib than Wells 4IW22-25 and ONW22-26. The data foM
26- 99WM aN99N - indicates that breakthrough to the groundwater occurred in the
27, past and that current intervals of elevated gamma activity have been declining due to
28 ' radionuclide decay.
297-
30 A-1.4.7 216-S-10D Ditch, 216-S-10P Pond, and 216-S-11 Pond
31
32 Waste Description:
33 216-S-10D: Received hazardous waste salts and received chemical sewer waste from the
34 202-S Building, 241-S Tank Farm, 211-S Station, 276-S Solvent Handling
35 facility drains, and overflow from the high water tower.
36 216-S-10P: Received chemical sewer waste from the S Plant Complex and overflow
37 from the high water tower via the 216-S-10D Ditch. Also received bearing
38 cooling water from S Plant Complex.
39 216-S-11: Received waste from air conditioning drains and chemical sewer waste from
40 202-S Building via the 216-S-10 Ditch.
41
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1 Service Dates:
2 216-S-10D: August 1951 - October 1991.
3 216-S-lOP: February 1954.- October 1984.
4 216-S-11: May 1954 - August 1965.
5
6 Waste Volume:
7 216-S-10D: 8,604,000,000 L (2,280,000,000 gal).
8 216-S-10P: 7,100,000 L (1,900,000 gal).
9 216-S-11: 2,230,000,000 L (589,000,000 gal).

10
11 Evaluation of Scintillation Probe Profiles:
12
13 The 216-S-10 Ditch and 216-S-10P and -11 Ponds are located in ie24OEM

n 14 pra pU-Operable-Unit-200-RO4. The ponds and ditch are monitored by Wells
15 W26-8, W26-11, and 699-32-77. Details of these wells and the
16 scintillation profiles used in this evaluation are given in Table A-1.2. The gamma activity in

. 17 these wells is at background levels.
18
19 A-1.4.8 216-S-13 Crib
20

* 21 Waste Description:
22 Received liquid waste from the 203-5 Decontaminated Metal Storage Facility, the 204-S
23 Uranyl Nitrate Hexahydrate Lag Storage Facility, and the 276-S Organic Solvent make-up
24 Facility. Also received occasional waste from the 204-S Uranyl Nitrate Hexahydrate
25 Facility. Waste is low-salt and neutral/basic.
26
27 Service Dates:
28 January 1952 - July 1972.
29
30 Waste Volume:
31 5,000,000 L (1,300,000 gal).
32
33 Evaluation of Scintillation Probe Profiles:
34
35 The 216-S-13 Crib is located in the 200-RO-2 Operable Unit directly west of the 202-S
36 Building. The crib is monitored by Well f W22-21. Details of the monitoring well and
37 the scintillation profiles used in this evaluation are given in Table A-1.2.
38
39 The 216-S-13 Crib has previously been evaluated by Fecht et al (1977). They noted
40 that breakthrough to groundwater had not occurred at this site and that radioactive
41 contaminants were held high in the sediment column. This evaluation concurs with the
42 findings of Fecht et alt (1977).
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1 Well RWW22-21 has not been geophysically logged since 1976. The 1976 scintillation
2 profile showed that elevated gamma activity from 6 to 107 ft (2 to 33 m) seen in the 1968
3 log had declined to near background levels due to radionuclide decay.
4
5 A-1.4.9 216-S-20 Crib
6
7 Waste Description:
8 Received miscellaneous waste from laboratory hoods and decontamination sinks in the 222-S
9 bui flaotory via the 219-S Retention Building. Also received above waste via the
10 207-SL Retention Basin and the 219-S Retention Building and 300 Area laboratory waste via
11 the manhole. Received miscellaneous waste from laboratory hoods and decontamination
12 sinks in 222-S laboratory via 219-S Retention Building.
13
14- Service Dates:
15 January 1952 - May 1973.
6

1- Waste Volume:
l&8 135,000,000 L (35,700,000 gal).
19
20 Evaluation of Scintillation Probe Profiles:
21,
22 The 216-S-20 Crib is located in Operable Unit 200-RO-3 100 m (300 ft) southeast of
23' the 222-S Laboratory. The crib is monitored by Wells 1 W22-20 and W22-74.
2,, Details of these monitoring wells and the scintillation profiles used in this evaluation are
25 given in Table A-1.2.
26.
2Z, Fecht et alf (1977) evaluated the gross gamma logs from Well , W22-20. They
28 concluded that breakthrough of contaminants had not occurred at this site and that gamma
29, activity had declined to near background levels. This evaluation concurs with the findings of
30 Fecht et all (1977).
31
32 Well W22-20 has not been geophysically logged since 1976. The 1976 log for this
33 well showed that a previous zone of elevated gamma activity at a depth of 150 ft (50 m) had
34 declined to background levels. The 1984 scintillation probe profile from Well 299 W22-74
35 is shown in Figure A-1.7. This profile shows gamma activity at or near background levels.
36 The small peak at 38 ft (11.5 ,) may be due to natural activity or it may represent a zone of
37 elevated gamma activity that has declined to near background levels due to radionuclide
38 decay. The |M W22-74 and W22-20 scintillation probe profiles do not indicate that
39. breakthrough to groundwater has occurred at this site.
40
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1 A-1.4.10 216-S-22 Crib
2
3 Waste Description:
4 Received liquid waste containing nitrate and sodium from the acid recovery facility in the
5 293-S Building.
6
7 Service Dates:
8 October 1957 - June 1967.
9

10 Waste Volume:
11 98,000 L (26,000 gal).
12
13 Evaluation of Scintillation Probe Profiles:
14
15 The 216-S-22 Crib is located in k.''3Operable Unit approximately 200 m (600
16 ft) east of the 202-S Building. The crib is monitored by Well AiW22-19. Details of this
17 monitoring well and the scintillation profiles used in this evaluation are given in Table A-1.2.
18
19 Fecht et al (1977) evaluated the 216-S-22 Crib and noted that the data did not indicate

- 20 break(hrough to the groundwater and that no elevated gamma activity was apparent in the
21 vadose zone. This evaluation is consistent with the findings of Fecht et al (1977).

23 Figure A-1.8 shows the 1984 scintillation probe profile an4effic from Well
24 299W22-19 compiod wi the geelegy from Well W-22 19. This profile shows that gamma
25 activity is at background levels throughout the vadose zone.
26
27 A-1.4.11 216-S-23 Crib
28
29 Waste Description:
30 Received S Plant Complex process condensate from the D-2 Receiver Tank in the 202-S
31 Building. Waste is low salt and neutral/basic.
32
33 Service Dates:
34 January 1969 - July 1972.
35
36 Waste Volume:
37 34,100,00 L (9,000,000 gal).
38
39 Evaluation of Scintillation Probe Profiles:
40
41 The 216-S-23 Crib is located in h 2--Operable Unit northeast of the 241-SY
42 Tank Farm and north of the 216-S-9 Crib. The crib is monitored by Wells [%W19-5,
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S 2WW19-6, W19-7, %W22-37, and iW22-38. Details of these monitoring wells
2 and the scintillation profiles used in the evaluation are given in Table A-1.2.
3
4 Fecht et alk (1977) evaluated the 216-S-23 Crib and concluded that the data did not
5 indicate breakthrough to the groundwater and that scintillation probe profiles for all of the
6 monitoring wells were at near background gamma activity. This evaluation concurs with the
7 findings of Fecht et alg (1977).
8
9 None of the five monitoring wells have been geophysically logged since 1976. The
10 1976 scintillation probe profiles for these wells were at background levels.
11
12 A-1.4.12 216-S-25 Crib
13
14., Waste Description:
15 Received 241-S evaporator process steam condensate, and 241-SX Tank Farm cooling water.
iC6
17-1 Service Dates:
18 November 1973 - present.
A'
20- Waste Volume:
21 300,000,000 L (80,000,000 gal).
22
23- Evaluation of Scintillation Probe Profiles:
24
25' The 216-S-25 Crib is located in Hble Unit 850 m (2,800 f)
26. northwest of the 202-S Building. The crib is monitored by Wells 2923-9, 9-W23-10,
27, and WW23-11. Details of these monitoring wells and the scintillation profiles used in this
28 evaluation are given in Table A-1.2.
29% .
30 Fecht et a1) (1977) evaluated the 216-S-25 Crib and concluded that the data did not
31 indicate breakthrough to the groundwater and that the scintillation probe profiles for all of
32 the monitoring wells were at near background gamma activity. This evaluation concurs with
33 the findings of Fecht et alZ (1977).
34
35 None of the three monitoring wells have been geophysically logged since 1976. The
36 1976 scintillation probe profiles for these wells were at background levels.
37
38 A-1.4.13 S Plant Tank Farms
39
40 There are three tank farms located in the S Plant Aggregate Area, the 241-S, -SX and
41 -SY Tank Farms. All three tank farms are located immediately adjacent to one another
42 within 0 200-RO-2 Operable Unit (Figure 2-4). The 241-S Tank Farm contains 12 single-
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1 shell, steel-lined, reinforced concrete tanks with individual capacities of 2,800,000 L
2 (750,000 gal). The 241-SX Tank Farm contains 15 single-shell, steel-lined, reinforced
3 concrete tanks with individual capacities of 3,785,000 L (1,000,000 gal). The 241-SY Tank
4 Farm contains 3 double-shell, double steel-lined tanks within reinforced concrete tanks with
5 individual capacities of 3,785,000 L (1,000,000 gal). All of the tanks contain salt cake,
6 sludge, and/or drainable interstitial liquid (Hanlon 1991). All of the 241-S Tanks and the
7 241-SX-101 through -106 Tanks have been partially interim isolated. The 241-SX-107
8 through -115 Tanks have been interim isolated. The 241-SY Tanks have not been isolated.
9 Eleven of the tanks are assumed leakers, the 241-S-104 Tank, 241-SX-104 Tank, and 241-

10 SX-107 through -115 Tanks.
11
12 Scintillation probe profiles from selected drywells used to monitor the 241-S, -SX and
13 -SY Tanks were examined and general conclusions reached about the distribution of
14 radionuclides in the subsurface beneath the tanks. All of the scintillation probe profiles used
15 were generated by TFSA&S, which logs the monitoring wells in the tank farms on a periodic

n 16 basis.
17
18 Elevated levels of gamma activity are detected within the backfill material around the
19 tanks, near the surface and within the upper coarse unit of the Hanford Formation beneath
20 the tanks. The surface elevated gamma activity is not necessarily directly related to tank
21 leakage; it may be partly due to gamma emitters contained within near surface utilities.
22 Elevated gamma activity at the base of the backfill and extending into the underlaying
23 sediments occurs near tanks 241-S-104, 241-S-105, 241-S-110, 241-SX-101, 241-SX-102,
24 241-SX-103, 241-SX-107, 241-SX-108, 241-SX-109, 241-SX-110, 241-SX-111, 241-SX-112,
25 241-SX-114, and 241-SX-115.
26
27 Downward migration and gamma emitters is indicated beneath the 241-SX-107 and
28 241-SX-109 Tanks. Downward migration is indicated by increasing levels of gamma activity

r,- 29 in boreholes 41-08-07 near the 241-SX-107 Tank and 41-10-01 near the 241-SX-109 Tank.
30
31 Because of the limited depth of the wells, the possibility that gamma emitters may have
32 reached the groundwater cannot be ruled out.
33
34
35 A-1.5 REFERENCES
36
37 Addition, M.K., K.R. Fecht, T.L. Jones and G.V. Last, 1978, Scintillation Probe Profiles
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39 Richland, Washington.
40
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DOF/RL-91-60
Draft B

Table A-1.1 Summary of Waste Management Units Evaluation Results

Waste Management Radiation Depth Evidence of Breakthrough
Unit Detected Interval (ft) Migration to Groundwater

216-S-1 Crib Yes 22 to 200 No Yes

216-S-5 Crib Yes 5 to 38 No No

216-S-7 Crib Yes 22 to 42 No Yes

216-S-9 Crib Yes 28 to 62 No Yes

216-S-1OP Pond No No

216-S-13 Crib Yes 6 to 107 No No
216l-2 10i YesHI I8? N1MN0

216-S-22 Crib No No

216-S-25 Crib No No
216'-5 iNko n NA ,

AlT-1 -



DO/RL-91-60
Draft B

Table A-1.2
Details of Wells and Logs Used in

Page 1 of 4
Evaluations of Waste Management Units

Well# Northing Westing TOC TD Perforations Logs Used

Details of Wells and Logs Used in Evaluation of WMUs 216-S-1 and -2
W22-1 35455 75208 670 285 190-280 1/30/58

5/8/63
3/9/66

2/23/76
7/9/79

W22-2 35429 75221 670 294 195-285 1/30/58
2/16/68
4/8/70

5/14/76
7/9/79

W22-5 35411 75034 671.52 212 195-316 5/9/63
2/22/68
5/14/76
7/9/79
6/3/80

2/25/86
8/20/87

W22-6 35412 73380 666.52 196 194-273 2/27/58
2/22/68
5/14/76
2/25/86
8/2-0/87

W22-10 35314 75115 672.21 294 203-311 5/9/63
2/22/68
5/14/76
7/9/79

2/25/86
3/23/87

W22-11 35450 75277 667.71 308 195-305 8/20/87
W22-15 35507 75182 672 205 190-265 4/12/66

5/8/63
5/14/76
7/9/79

2/25/86
8/20/87

AIT-2a



DOE/RL-91-60
Draft B

Table A-1.2
Details of Wells and Logs Used

Page 2 of 4
in Evaluations of Waste Management Units

WelI# Northing Westing TOC TD Perforations Logs Used

Details of Wells and Logs Used in Evaluation of WMUs 216-S-1 and -2
(Continued)
W22-16 35335 75209 672 230 190-246 5/9/63

4/8/70
5/14/76
2/25/86
8/20/87

W22-17 35534 75082 671.62 210 209-260 2/13/58
2/22/68
5/14/76

7/9/79
2/25/86
8/20/87

W22-18 35429 75094 671.17 220 212-298 2/16/68
5/1 4/76
7/9/79
6/3/80

2/25/86
8/20/87

W22-29 35428 75195 668.53 173 NA 2/16/68
5/14/76
2/4/86

W22-30 35411 75165 669.33 231 NA 2/16/68
5/14/76
7/9/79

6/30/80
W22-31 35446 75198 668.87 250 NA 2/16/68

5/14/76
7/9/79

3/19/80
W22-36 35455 75221 668.85 203 NA 2/16/68

5/14/76
2/4/86

W22-67 35400 75200 667 NA NA 2/22/68
5/14/76
7/9/79

2/25/86
8/20/87

Details of Wells and Logs Used in Evaluation of WMU 216-S-5
W26-1 33211 -77493 650 54 NA 5/18/76
W26-3 33006 77269 650.83 189 NA 5/18/76
W26-4 32945 77201 650 71 NA 5/18/76
W26-5 32964 77223 650 104 NA 5/18/76

A1T-2b
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DOE/RL-91-60
Draft B

Table A-1.2
Details of Wells and Logs Used in

Page 3 of 4
Evaluations of Waste Management Units

WelI# Northing Westing TOC TD Perforations Logs Used

Details of Wells and Logs Used in Evaluation of WMU 216-S-6
W26-2 33300 77500 650 94 NA 5/18/76
W26-51 33240 77710 NA 100 NA 8/20/87

Details of Wells and Logs Used in Evaluation of WMU 216-S-7
W22-12 35180 74499 676.95 321 0-319 2/13/58

2/16/68
2/23/76

W22-13 35140 74671 675.42 345 197-337 5/9/63
2/16/68
5/14/76
8/20/87

W22-14 35120 74513 675.97 342 213-338 2/27/58
5/9/63

5/14/76
2/12/87

W22-32 35151 74540 675 210 NA 2/16/68
5/13/76
2/28/79

W22-33 35135 74600 675 210 NA 2/16/68
5/13/76
2/28/79
5/3/79

8/20/87

Details of Wells and Logs Used in Evaluation of WMU 216-S-8
W22-39 35276 75442 668 NA NA 1/24/91

2/19/91

Details of Wells and Logs Used in Evaluation of WMU 216-S-9
W22-25 35901 74504 680.84 242 200-298 2/22/68

3/3/70
2/23/76
9/23/86
8/19/87

W22-26 36100 74450 680.3 282 200-298 3/7/66
3/7/70

5/14/76
W22-34 36105 74465 681 216 NA 5/14/76

9/22/86
8/19/87

W22-35 36200 74610 681 210 NA 5/14/76
9/22/86
8/19/87

A1T-2c



DOERL-91-60
Draft R

Table A-1.2 Page 4 of 4
Details of Wells and Logs Used in Evaluations of Waste Management Units
Well# Northing Westing TOC TD Perforations Logs Used

Details of Wells and Logs Used in Evaluation of WMUs 216-S-10D, -10P,
and -11
W26-8 33474 76293 666.31 NA NA 4/15/90
W26-9 32049 76801 654.16 NA NA 4/2/90
W26-11 33572 75493 674.4 NA NA 4/5/90

4/13/90
5/29/90

699-32-77 31812 77032 653.74 220 175-290 8/15/80
4/12/90

Details of Wells and Logs Used in Evaluation of WMU 216-S-13
W22-21 34600 74600 670 218 200-285 5/9/63

2/1 6/68
2/23/76

Details of Wells and Logs Used in Evaluation of WMU 216-S-20
W22-20 34175 73182 676.13 238 205-299 5/6/63

2/16/68
5/13/76

W22-74 34330 73330 NA 173 NA 3/14/84

Details of Wells and Logs Used in Evaluation of WMU 216-S-22
W22-19 34508 73009 681.26 318 212-395 7/5/63

2/16/68
2/23/76
3/14/84

Details of Wells and Logs Used In Evaluation of WMU 216-S-23
W19-5 36850 74685 700 350 255-535 5/13/76
W19-6 .. 36850 74710 700 418 380-411 5/13/76
W19-7 37000 74125 700 223 200-233 5/13/76
W22-37 36800 74854 687 NA 200-233 5/13/76
W22-38 36700 74670 686 NA 200-233 5/13/76

Details of Wells and Logs Used in Evaluation of WMU 216-S-25
W23-9 35480 76300 664.5 230 164-230 2/23/76
W23-1 0 35420 76535 664.77 224 165-230 5/18/76
W23-11 35560 76725 664.14 227 165-230 5/18/76
Sources: Wetinghouse GIS Listing of Well Statistics; Fecht et al (1977).

A1T-2d .
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 1 of 7

-Locatiu2W2 -

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result Error Result Error Result Error Result Error

Ce-141 - - - - <7.60l-03 4.40E-02 - - 1.48E-02 8.19E-02 1.12-02

Ce-144 - - - - <7.40E-03 1.30-01 - - -4.21E-02 1.01E-01 2.48-02

Co-,5 - - - <-5.20E-03 2.10E-02 - - -1.99E-02 2.58E-02 1.26E-02

Co-60 2 - - <-2.40E-03 1.SOE-02 <3.60E-03 1.40E-02 3.76E-03 1.36E-02 1.24E-02

Cs-134 3.002 3.00.E-02 2 - - -4.52E-03 1.73E-02 3.34E02

Cs-137 sa90 8 4 1E4 .0+0 591E7.95E+00

Eu-152 9. .. 1.13&01

Eu-154 L 7 - - <5.40E-02 5.5OE-2 <4.10E-03 4.70E-02 7.58E-03 4.20E02 4.39E02

Eu-155 - - - - <6.40E-02 7.30E2 <5.40E-02 5.40E-02 3.38E-02 5.24E-02 5.06&02 0
1-129 - - - - - - - - -1.37E-01 5.78E-01 1.37-01

K-40 - - - - - - - - 1.17E+01
Mn-54 * $ <-1.30E-03 1.60E-02 <-8.50E-05 1.40F-02 3.59E-04 1.74M0 1.04E-2

Nb-95 * - - - - -3.57E-02 5.98-02 2.79E-02

Pb-212 - - - - - - - - .84 .M 5.89E-01

Pb-214 - - - - ~ 7 9 - ,% 4.88-01

Pu-238 4 4J64.L 75 1.98E-03

Pu-239 .422.09E-02

Ru-106 O N - - <-6.5002 1.80E-01 <2.20E-02 1.40E-01 6.05E-02 1.61E01 1.87E-01

Sr-90 MM am 1.05E+00
To-99 - - - - - - - - 2.17E-01 1.17E+00 2.17-01

U (total) O No 3.47E-01

Zn-65 * - - - - - -3.19E-02' 3.93E-02 3.55E-02

Zr-95 * - - - <-1.70E-02 3.70-02 <-7.50,03 2.50E-02 3.18F,03 4.85E-02 9.23-03

WHC(SPLANT)/09-12-92/03151T. 1



Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 2 of 7
bwaton~*4

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 - - - - <-.SOE-02 4.20E-02 - - - - 1.80-02
Ce-144 <-7.60E02 1.OOE-1 - - .73E-01
Co-58 * - - - <5.20E-03 1.60E-2 - -- - - 5.20-3
Co-60 * - - X <6.70E,03 1.70E02 - - 1.6402
Cs-134 - <1.60E02 2.10-02 - - - - 2.80E-02
Cs-137 MINN3MA1 .4R, R - - 1.62E+00
Eu-152 - - - - 1.05601
Eu-154 * - - - <4.1IOE02 5.50E-02 <2.50E-02 5.10602 - - 3.30E-02
Eu-155 * - - - <1.20602 5.60E-02 S - - 4.00E-02
1-129 -

K-40 -

2 Mn-54 - - - <-2.90E-03 1.90E02 <7.90E03 1.60E-02 - - 5.40E03
Nb-95 - -1.30,02 2.20E-02 - - 1.30E02

Pb-212 - - - -

Pb-214 - - - - 6.5001
Pu-238 N 2 "E3M - 5.53E03
Pu-239 A F I L - 7.OOE-02

Ru-106 9,9 - - <2.50E02 1.40E01 <-7.50E02 1.20E-01 - 3.50E01
Sr-90 1 MW- 7.35E-01
Tc-99 - - - -

U (total) V -N - - 3.93E-01
Zn-65 - - - - <-6.80603 4.40E02 - - - - 6.801-03
Zr-95 * - - - <-2.60E02 3.80E-02 <2.60E-02 3.10E02 - - 2.60-02

WHC(SPLANT)/09-12-92/03151T. 1



Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 3 of 7

1985 1986 1987 1988 1989 Average
ResultRadionuclide Result Error Result Error Result Error Result Error Result Error

Ce-141 - - - - <-7.80E-03 3.701-02 - - - - 7.80B-03
Ce-144 - - - - <-6.001302 1.00101 - - - - 6.001-02
Co-58 - - - - <5.40-03 1.501-02 - - - - 5.40E-03

Co-60 - - - - 1 4 <7.70-03 1.70-02 - - 1.241302
Cs-134 - - - - .61 2)0&02 - - - - 2.60E-02
Cs-137 - - - - .OE 4.10 "I2- - 7.75-01
Eu-152 - - - - <1.60E-02 7.30-02 - - 6.80-02
Eu-154 - - - - <-1.20-02 6.00-02 -- - 4.30E-02
Eu-155 - - - - <1.30F,02 6.30E-02 <2.30-02 6.80E-02 - - 1.80E-02
1-129 - - - - <-8.30E-02 4.901-01 - - - - 8.301-02

t K-40 - - - - -

Mn-54 - - - - <6.90E-03 1.70F,02 - - 1.55E-02
Nb-95 - - - - <-1.40F,02 2.20E-02 - - 1.40102 -
Pb-212 - - -

Pb-214 - - - 7 - - V- - 5.70-01
Pu-238 - - - - t 3 4 4 a IW. , - - 3.7503
Pu-239 - - - - 4 OM 204 .41p. V I - - 1.441-01
Ru-106 - - - - OM <6.801-02 1.30E-01 - - 1.09E-01
Sr-90 - - - - M. 0; 4MR., 2.000W - - 2.301-01
Tc-99 - - - - <-130-01 9.801-01 - - - - 1.301-01
U (total) - - - - 2. , M" - - 2.30E-01
Zn-65 - - - - <-3.50E-02 4.50E-02 - - - - 3.5002
Zr-95 - - - - 1.20E-03 3.30E-02 <2.80102 3.10F,02 - - 1.46-02

WHC(SPLANT)/09-12-92103151T.1



Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 4 of 7
LoaionW tW32

1985 1986 1987 1988 1989 Average
- ResultRadionuclide Result Error Result Error Result Error Result Error Result Error

Ce-141 - - - - - -

Ce-144 - - - - - -

Co-58 - - - - - -

Co-M6 - - - - - - <-9.80E-03 1.602 - 9.80F,03
Cs-134 - - - - - -

Cs-137 - - - - - - 6.60-01
Eu-152 - - - - - - 1.40E-01
Eu-154 - - - - - - <2.50E-02 5.50E-02 - - 2.50E-02

U-155 - - - -- -- 7.20E-02
1-129 - - - - - - 0
K-40 - - - - - -

Mn-54 - - - - - - <3.70F-03 1.60E-02 - - 3.70E-03
Nb-95 - - - - - - 3.10E-02
Pb-212 - - - - - -- --

Th-214 - - - - - - 6.50-01
Pu-238 - - - - -- 1.OOE-03
Pu-239 - - - - - 4.30-02
Ru-106 - - - - -- <2.70E- 1.30101 - - 2.70E-02
Sr-90 - - - - - 3.20E-01
Tc-99 - - - - -

U (total) - - - - - 2.60E-01
Zn-65 - - - - -

Zr-95 - - - - - - <1.40E-02 2.60-02 - - 1.40&02

WHC(SPLANT)/09-12-92/03151T.1



Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 5 of 7

1985 1986 1987 1988 1989 Average- Result
Radionuclide Result Error Result Error Result Error Result Error Result Error

Ce-141 - - - - <2.30E-02 3.505-02 - - -1.35F-02 8.62-02 1.83E-02
Ce-144 - - - - <5.30E-02 9.505-02 - - -2.07-02 1.06-01 3.69-02

Co-58 * - - - <-6.00E-03 1.60E-02 - - 1.83E-02 2.53E-02 1.22E-02

Co-60 - 2.005-02 2.005-02 <-3.60-03 1.401-02 <1.50E-02 1.801-02 1.48E-02 1.68E-02 1.34-02

Cs-13 4 4.00E-02 4.00E-02 I 2 E -- MO.2E4 2.RYIN 4.115-02

Cs-137 02E0 .00 .3+0 20E1 1.76E+00
Eu-152 * - 1.40-01 8.OOE-02 <2.105-02 9.30F-02 4.79E-02 7.58-02 8.72E-02

Eu-154 * - - - <2.60E-02 4.901-02 -4.30E-02 5.921-02 5.575-02
Eu-155 - - - <3.20E-02 4.801-02 <5.90-03 8.005-02 3.78-02 5.33E-02 2.52E-02

1-129 - - - - <-3.10-01 5.605-01 - - -3.95-02 2.97-01 1.75E-01 0

K-40 - - - - - - - - E 1.47E+01
Mn-54 - - - <4.60503 1.605-02 <1.30E-02 .80E-02 21.24 2

Nb-95 * - - - - <-1.30E-02 2.40-02 -1.875-02 6.77E-02 1.5902
Pb-212 - - - -.- 7$43g$ 7.36-01

Pb-214 - - - - - 4A ' 5.90E-01
Pu-238 4' 3.60-03

Pu-239 NoE4 L0EI 562 1281 h0O .11-01
Ru-106 - - - <4.00-E03 1.305-01 <220E-02 1.60E-01 -2.28-02 1.655-01 1.63-02

Sr-90 MM OW 6.20E-01

Tc-99 - - <4.50E-02 9.8E01 - -- 1.401-01 1.17E+00 9.25-02

U (tmal MW i -a 3.50301

Zn-65 - - - <-7.80503 3.605-02 - - 7 - 6.74E-02

Zr-95 - - - <2.005-02 3.405-02 <-2.50E-02 3.601502 -8.27-03 5.34E-02 1.79E-02

WHC(SPLANT)/09-12-92/03 ISIT. I
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Table A-2.1. Results of'Grid Soil Sampling (pCi/g). Page 6 of 7

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Ret

- <6.20E-02

- <6.20F,04

- <9.OOE-03

- <1.20E,02

Ce-141

Ce-144

Co-58

Co-60

Cs-134

Cs-137

Eu-152

Eu-154

Eu-155

1-129

K-40

Mn-54

Nb-95

Th-212

Th-214

Pu-238

Pu-239

Ru-106

Sr-90

TC-99

U (total)

8.801-02

1.60E-02

1.601-02

5.30E02

<-5.805-03 1.70U-2

<-5.205-02 1.30E-01

-WN

MOW

<1.401-02

<4.30-02

4.7

4.5

<8.40E-04 1.5

<3.40-02 1.2

- T

- 3.58E-02 6.891-02 3.791-02

- -4.205-02 8.84E-02 5.20E-02

- -1.53-03 2.521-02 1.081-03

9.46F-03 1.241-02 2.29-02

- 9.89E-03 1.28E-02 4.17E-02

O|O 1.22E+00
5.3WE02 6.415-2 1.111-01

0E02 -4.42E.03 4.555-02 2.41E-02

0E-02 9W 7.10E-2

- -3.705-01 4.94F-01 3.705-01

-- 1.33E+01

0-02 9.415,04 1.59E-02 6.90E-03

-5.20-02 5.95-02 3.731-02

- 7.42F-01

5.34E-01

3.5401

1.37E-01

0-01 8.89502 1.39-01 5.835-02

-W r1 .4 9.04B01

- -1.51E-01 1.14E+00 I.515-01

02 4M M.M0 3.73E-01

WHC(SPLANT)/09-12-92/03151T.1

t-J

I-.
- 2.005-02 2.001-02
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 7 of 7

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result Error Result Error Result Error Result Error

Zn-65 <3.40E-03 3.80PE02 - - -1.89&02 3.91E-02 6.3t1E02

Zr-95 - - - <6.50E-03 3.101-02 <-4.40E-04 2.501302 2.23&02 5.07E-02 9.75&03

NOTE: Negative values indicate concentrations at or near background levels or radioactivity.
A dashed line (-) indicates no data are available.

Shaded Areas indicate a positive detection, the result is larger than the error.
An asterisk (*) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: mn-54=2.OE-02, Co-58=2.0e-02,
Co-60+2.0e-02, Zn-65=4.OE-02, Sr-90=5.OE-03, Nb-95=3.OE-02, Zr-95=3.OE-02, Ru-106=1.7E-01, Cs-134=2.OE-02, Cs-137=2.OE-02, Eu-
152=1. lE-01, Eu-154=5.OE-02, Eu-155=5.OE-02, Pu-238=6.OE-04, Pu-239+6.OE-04, and U total= 1.OE-02.
Source: Schmidt et al., 1990; Elder et al., 1986, 1987, 1988, 1989

U
w
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Table A-2.2. 1990 Results of Grid Soil Samnling (nCi/p). Pawe 1 of 2

WHC(SPLANT)/09-12-92/03151T. 1

i7 0

t~J

Loation 2W27 Location 2W28 Location 2W29 Location2W31 Lcation 2W37

Radionuclide Result Error Result Error Result Error Result Error Result Error

Be-7 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 - - - -

CePr-144 5.38E-01 1.39E+00 -1.61E+00 1.63E+00 -1.67+00 2.02E+00 -4.73E-01 1.91E+00 2.57E-01 1.75+00

Co-60 1.25-02 3A9E-02 7.43E-03 4.11E-02 0.OOE+00 O.OOE+00 4.16E-03 4.17E-02 -1.15E-02 3.91E-02

Cs-134 I a " " 5.62E-02 6.20E-02 -1.53E-02 6.29E-02

Cs-137 09 am INX *0 "m 0m
Eu-154 -1.39E-02 1.22E-01 -2.95E03 1.02E-01 -5.85E-02 1.24F-01 -7.97E-02 1.27E-01 8.28E-02 1.09E-01
EU-155 1.130t 1.316-01 7.40E-02 1.48F-01 5.99E-02 2.07E-01 7.75E-02 1.856-01 1.69E-01 1.81-01

Pb-212 - - - - -

Pb-214 - - - - - -

Pu-238 4f .':0 o ft9w5 W4 "I"E4 I.MPO R.21E, 37.P,4 "m60 .000 993BW4I4l O'' a
Pu-239/240 6J4EM 3 939NA 4 OhW M, IM X.90,02 : I .7 .E 4MA",

Ra-225 - - - - - - -

Ru-106 -4.86F-01 7.04E-01 3.016-01 7.76-01 8.62E-02 1.12E+00 7.36E-01 9.86F-01 E

Sb-125 i2Z2402 Y,9&04 -3.88E-03 1.41-01 1.24F-01 2.50-01 -5.6502 2.07E-01 4.23E-02 1.86F,01

Sr-90 6 47E4 M NE-o1 L.6.^Pr0 .M8E0 3.W66"a m
U(towa) 7x" 4Mr 4S7 NO.".. "Mm, .-t . SAMP M6M IM7E.2
U-235 1.63E-02 2.07E-02 M9%#A .M, M4E K.MM02 V.58 %;m6t2 f M. ".
U-238 V|M NMI I( 1.4"M .40M I$.A PAMFM
Zn-65 4.13E-02 3.856-01 -1.79-01 3.40F-01 0.00E+00 0.00E+00 7.26E-02 3.52-01 ' 4

ZrNb-95 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.001+00 - - -

tC
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Table A-2.2. 1990 Results of Grid Soil Sampling (pCi/g). Page 2 of 2

Locafion2W38 Loation2W39 Locstion2W41 Locafion2W51 Location 2W52

Radionuclide Result Error Result Error Result Error Result Error Result Error

Be-7 - - -8.01E+00 5.88E+01 -1.SOE+01 2.73E+01 -6.36E+00 2.38E+01 -7.39E-01 2.55E+01

CePr-144 -2.65E-02 1.40E+00 1.07E-01 7.42E-01 9.77E-02 4.70E-01 -3.49E-01 5.33E-01 -1.30E-01 4.76E-01

Co-60 A 1.@ 1.42-02 2.32-02 1.69E-02 2.12E-02 1.30E-02 1.76-02 7.42E-03 1.88P,02

Cs-134 -5.64M0 6.02F-02 "a89-0 am2E4 a47m4 aJE4 am'9E 2:mm0 MEE1 '40

Cs-137 (IM . .M) 9IE4 %49M PN M 2

Eu-154 -2.54F,02 9.97E-02 -3.12F,02 6.75F,02 3.801-02 5.43E-02 4.46E-02 5.83E-02 3.39E-02 6.02E-02

Eu-155 1.08E-01 1.24-01 6.251-02 6.36-02

K-40 F.M-I0a A, NM--1 .04 . .0 Wr.WNM M" O NW

Pb-212 -

Pb-214 N - _ M

Pu-238

PN-239/240 ~~j ~3 ~ ~
Ra-225 -

Ru-106 3.07-02 9.05E-01 7.80E-02 4.54E-01 -6.17-02 2.60F-01 -6.75E-02 2.56E-01 -2.33E-00 2.66E-01

Sb-125 -2.86E-02 1.30E-01 6.882,04 1.26F,01 2.482-02 5.52-02 2.96-02 4.93E-02 4.572-03 4.86-02

Sr-90 4 E "M 7"N"* 0,.4&M1 4 W7&%S 4 i WD' N"
(towa) I20e T75M. W2Ed W260 OWN50 O~WN. 7.60 MI..0 9.O9W 3.9 4N'

U-235 1.07-02 2.76E-02 OW fJM "4

U-238 .4A rJMEI" 44 I.5 "m W s:2M,

Zn-65 -7 - N1D.00 3.42+0 042+00 249E+0 -. 47+00 P3.0,E6 +.401

ZrNb-95 - -- 1.61E+00 3.34E+00 3.45E+00 2.95E+OD -1.42E+00 3.09E+00 W."00 am0

WHC(SPLANT)/09-12-92/03151T.1



Table A-2.3. Results of Fenceline Soil Sampling (pCi/g). Page 1 of 4

1985 1986 1987 1988 1989 Average
ResultRadionuclide Result Error Resut Error Result Error Result Error Result Error

Ce-141 - - - - <3.8002 <4.80E-02 <4.40-02 5.70E-02 -8.91E-02 1.93E-01 5.70-02
Ce-144 - - - - <-2.60-02 1.60-01 - - -2.37E-01 2.77-01 1.32E-01
Co-58 * - - - <-9.20-03 1.50-02 - - -1.15E-02 2.86E-02 1.04E-02
Co-60 - - - <-1.20B-02 1.70E-02 - - -6.60-03 1.87E-02 9.30E-03
Cs-134 E.2 <1.80F03 2.90-02 W" 2.83E-02

Cs-137 ME E+ "40 E+ E . +4 2.46E+01
Eu-152 - - - <4.70E-02 6.406-02 <-4.40-03 7.70E-02 ggZ42 6.55-02
Eu-154 * - - - ( g. <2.9002 4.90E-02 1.33E42 5.71E-02 2.98-02
Eu-155 - - - <2.30E-02 8.70-02 <-9.90-03 1.20E-01 4.131302 1.196-01 2.47E-02

1-129 - - - - - - - - _ - _

K-40 - - - - - - - - 1.38E+01
Mn-54 $ - - <3.50-03 1.50E-02 <6.806-03 1.70E-02 1.52-02 2.02E-02 1.36E-02 W
Nb-95 *-- - 7.43E-02
Pb-212 - - - 6.32E-01
Pb-214 - - - - 5.07601
Pu-238 * 6.17E-03

Pu-239 "P*3 a m am N 3.03E-02

Ru-106 - - <-6.1002 2.00-01 <-4.006-01 3.006-01 1.32E-01 3.761-01 1.95E-01

Sr-90 F " O 4.74E+00

Tc-99 - - --

U (total) ... . - 3.13F01

Zn-65 - - - <5.80-03 3.30F-02 - - -9.11E-3 4.53E-02 7.46-03

Zr-95 - - - <6.70-03 2.60E-02 <2.80.02 3.006-02 -2.75E-02 5.28E-02 2.07-02

WHC(SPLANT)/09-12-92/03151T.1



Table A-2.3. Results of Fenceline Soil Sampling (pCi/g). Page 2 of 4
... o...s tionS-TFINE q-

1985 1986 1987 1988 1989 Avenge
ResultRadionuclide Remlt Error Remlt Error Remlt Error Result Error Remlt Error

Ce-141 - - - - <-2.002-03 3.305-02 <-2.40F-03 3.40-02 -1.64E-02 1.063-01 6.93F,03

Ce-144 - - - - <3.00602 1.10-01 - - 4.17E-02 1.40E-01 3.59-02
Co-58 - - - - . 3.59E-02
Co-60 7 . 2 800& - - 9.62-03 2.08-02 2.29-02
Cs-134 4$2 7 4$0U <9.90F-03 2.005-02 4 4.04E.02

C-137 . . - 3.80E+00

Eu-152 * - <-1.60-03 9.105-02 8.62E-02

Eu-154 * - - <-2.80F-02 5.70E-02 <1.30E,02 5.605-02 3.14E-02 6.88E-02 2.41-02

Eu-155 - <1.70502 6.60E-02 <1.80E-02 7.20E-02 2.77E-02 8.13E-02 4.17F-02
01-129 - -- - -

t') K-40 - - - - - - - 1.45E+01
S Mn-54 * - - - <1.10E-02 1.705-02 <8.105-03 1.90E02 1.45302

Nb-95 * - - - - - - - 6.43E-02 7.23F-02 6.43E-02
Pb-212 - - - - - - - - 7.62E-01
Pb-214 - - - 5.08-01
Pu-239* - p- - 1.11E03
Pu-239 2jES, E O I" - 00" PON - - 2.15E-02

Ru-106 * - <-5.60-03 1.70E-01 <-1.60E-02 1.80E-01 7.8202 1.952-01 3.33E-02

Sr-90 O - - 2.55E+00

To-99 - --

U (totaO W IS " " -- 3.33-01
Zn-65 * - - - <3.10O-02 4.80E-02 -$ 1.14-01

Zr-95 * - - - <5.50E-03 3.10-02 <-7.80-03 3.40E-02 2.51E-02 6.56-02 1.28-02

WHC(SPLANT)/09-12-92103151T.1



Table A-2.3. Results of Fenceline Soil Sampling (pCi/g). Page 3 of 4

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result Error Result - Ermr Result Eror Result Error

Ce-141 - - - - <-8.40E-04 3.30E-02 <5.00E-03 2.901-02 -2.85E-02 9.03E02 1.141-02

Ce-144 - - - - <-4.60F,02 1.202-01 - - 6.16E-03 1.33 01 2.61E-02

Co-58 - - <1.2002 1.30-02 - - -1.581-03 2.511-02 2.15E-02

Co-60E 2 4OFA2 - - <-5.20E-02 2.20E-02 - - -1.77E-02 1.80-02 3.162,02

Cs-134 NE 2 F A2 <5.20E-03 1.90E,02 -1.19E-02 1.88E-02 2.802-02

Cs-137 . + M4MW4I 3.74E+00

Eu-152 I <-3.70-02 7.20E-02 <7.50E-02 7.60-02 -1.36F,02 7.85-02 6.09E-02

Eu-154 - - - <-1.50E-02 4.80E-02 <2.60-02 5.101-02 6.92-03 5.15E-02 1.602-02

Eu-155 * - - - <-5.50-03 6.601-02 .1 2.24F-02 7.23F-02 3.26E-02 0
1-129 - - - - - -

K-40 - - - - - - 1.36E+01
Mn-54 - - - <-2.30E-03 1.50-02 <-8.002-03 1.6042- 9.9703 W
Nb-95 * - - - - - - - -3.79E-02 5.281-02 3.79E-02

Pb-212 - - - - - - - - 5.90-01
Pb-214 4.- - - - -- 4391-01
Pu-238 4 4 6 4 - - 8.30E-04

Pu-239 pa N8 3X .103 O " I WA ISM - - 1.52E-02

Ru-106 - - - - <1.00201 1.40F,01 <2.70E-02 1.902-01 1.40E-01 1.901-01 8.901-02

Sr-90 PW - - 1.50E+00
TC-99 - - - - - - --

U (tot) ti 9b 327ft ft $ jh S f4A ME* - - 2.791-01

WHC(SPLANT)/09-12-92/03151T.1
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Table A-2.3. Results of Fenceline Soil Sampling (pCi/g). Page 4 of 4

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Err Result

Zn-65 - - <-1,80E-02 3.90E-02 - - -3.28E-02 5.05E-02 2.54E-02

Zr-95 - - - <5.90E-03 3.101-02 <1.60E-02 3.10E-02 1.13E-02 5.06E-02 1.10E02

NOTE: Negative values indicate concentrations at or near background levels of radioactivity.
A dash (-) indicates that no data were available.
Shaded Areas indicated a positive detection, the result is larger than the error.
An asterisk (*) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54=2.OE-02, Co-58=2.OE-02,
Co-60=2.OE-02, Zn-65=4.OE-02, Sr-90=5.OE-03, Nb-95=3.OE-02, Zr-95=3.OE-02, Ru-106=1.7E-01, Cs-134=2.OE-02, Cs-137=2.OE-02,
Eu-152= 1.E-01, Eu-154=5.OE-02, Eu-155=5.OE-02, Pu-238=6.OE-04, Pu-239=6.0E-04, and U total= 1.OE-02.
Source: Schmidt et al. 1990, Elder et al. 1986, 1987, 1988, 1989.

0v
0

w
0.
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Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)

Location 2W28 Page 1 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7 4 1.84E+0o
Ce-141 7.79E-03 3.06E,02 7.79E-03
Co-58 1.94E-01
Co-60 < 0&2, IA40E-02 1.34E-02 1.95E02 1.3E-02
Cs- 134
Cs-137 21.S4P 2ME 3.4OE+?%IA0t0p 7.63E-1 8.91SO2 I.42E+00
Eu-152 < 2.20E-02 6.IOE-02 2.51E-02 9.19E-02 2.36E-02
Eu-154 tt4 {4tt2225-G < -3.90E-02 5.OOE-02 1.OOE-02 5.96E-02 9.93E-02
Eu-155 < 1.OOE-02 3.90E-02 -1.79E-02 3.93E-02 IAOE-02
1-129 < 5.50E-02 2.50E-01 7.81E-02 1.40E-01 6.66E-02
K-40 E+ 1.16E+01
Nb-95 < 5.80E-03 1.50E-02 -1.71E-02 2.99E-02 1.15E-02
P3-212 2.31E-02 3.07E-02 2.312-02
Pb-214 2.58E-02 3.01E-02 2.58E-02
Pu-238 1A6E-04 1.50E-04 1.46E-04
Pu-239 446E-O3 8.09E-04 4.66-03
Ru-103
Ru-106
Sr-90 " O ' *., 4.68E01
Tc-99 < 1.OOE+00 1.80E+00 3.70E-01 1.07E+00 6.85E-01
Zn-65
Zr-95 -2.55E-02 3.68E-02 2.55E-02

t'3

0

w
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Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)
Location 2W29 Page 2 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7
Ce-141
Co-58 9.70E-02
Co-60 4n-t xoE9.70E02

Cs94"W2 2.57E- 2 5.OOE-02Cs-134 205B-E
Cs-137 

OE$ -60+0'2
E u-15 4 2O O ~ 4 7 E 2 6.53E -0 1E-154E0 ME0 1E0 .0O 1.14E-01

Eu--155 ~~~6.60E-02470 26.&2Eu-155 < 3.70E-03 4.70E-02 3.70E-031-129
K-40
Nb-95 < -1.30E-02 4.OOE-02 1.30E-02Pb-212
Pb-214
Pu-238
Pu-239
Ru-103 85 Et8.10E-02
Ru-106
Sr-90
Tc-99 4.20E01

Zn-65
Zr-95

a,

0

t0
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Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)

Location 2W31 Page 3 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7
Ce-141
Co-58
Co-60 S6OE02 $.20E02 < 7.50E,03 1.40E-02 < 1.10E-02 1.80E-02 1.82E-02
Cs-134 2.90E02
Cs-137 13PE- 27E-O2 1.70E-01 290E-02 1.50E-01
Eu-152 < 1.60E-02 5.60E-02 < -1.30E-02 7.50B-02 1.45E-02
Eu-154 < -1.70E-02 4.80E-02 < 4.20F,02 5.30F,02 2.95E-02
Eu-155 < 2.50E-02 4.30E-02 2.50E-02
1-129 < -1.40E-01 2.80E-01 1.40E-)1
K-40
Nb-95 < 6.40E-03 2AOE-02 < -5.30E-02 7.OOE-02 2.97E-02
Pb-212
Pb-214
Pu-238
Pu-239
Ru-103
Ru-106
Sr-90
Tc-99 < 4.10E-01 8.50E-01 4.10E-01
Zn-65
Zr-95 4.60E-02

L-~)

C

eC
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Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)
Location 2W32 Page 4 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7
Ce-141
Co-58
Co-60 < -3.80E-04 3.50E-02 3.801-04
Cs-134
Cs-137 YE24-&o- 3.OOE-01
Eu-152 < -4.70E-03 1.50E-01 4.70E-03
Eu-154 < -4.80F-02 1.10E-01 4.80E-02
Eu-155 < 6.OOE-02 9.IOE-02 6.OOE-02
1-129
K-40
Nb-95 1.14E-01
Pb-212
Pb-214
Pu-238
Pu-239
Ru-103
Ru-106
Sr-90 uu-) 7u03.80E-01
Tc-99
Zn-65
Zr-95

t'3
t
0.

t0
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Table A-2.4 Results of Vegetation Soil Sampling (pCilg)
Location 2W33 Page 5 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7

-1.5813-02 2.57E-02

< 1.30E-02 1.70E-02 < 1.10E-02

{3.13E&frt9.5,E42

4.3 1 27E 1

5t9.602 2.50±OfO2% 8.20B-O1 ,93EO2
7.7E42 460E-2

< -8.30E-02 4.00E-01

1.60E-02 -1.24E-02 1.72E-02

1.00ni1 6.60-O2 5.64E-02 7.43E-02
< 3.OOE-02 5.OOE-022 E
< 9.20E-03 3.70E-02 -2.13E-03 3.78E-02

< -3.80E-02 4.OOE-02 < -2.40E-02

Ce-141
Co-58
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
1-129
K-40
Nb-95
Pb-212
Pb-214

K3 Pu-238
Pu-239
Ru-103
Ru-106
Sr-90
Tc-99
Zn-65
Zr-95

2.85E-01 3.06E-01

6.10E-02 -1.04E-03 2.47E-02

$770&2M 9404E"3
V .4 6.0/ 2

" 4.70E-01 8.50E-01

< 3.20E-03 4.40E-02

1.15E-02 259E-02

5,5344 99E-O4

4..... .. 4..7E+...
4. 17E-01 1.07E+400

1.89E+0-0
1.58E-02

3.14E-02
1.14E-01
4.35E-01
1.48E-01
6.29E-02
5.671-03
1.84E-01
1.12E+01
2.10E-02
1.15E-02
4.47E-02
1.25E-03
6.08E-02
1.54E-01

3.06E-01
4.44E-01
2.36E-01

0.00E+00 3.30E-02 1.60E-03

wv

P.9O0o2 1 00E02Z
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Table A-2.4 Results of Vegetation Soil Sampling (pCilg)

Location 2W34 Page 6 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Be-7 .t2-*0tJ , En 1.95E+00
Ce-141 7.32E-04 2.75E-02 7.32E-04
Co-58
Co-60 -75401 3.60 2 2A0E-22 2.30E,02 < 8.70E-03 1.90E-02 -1.54E-02 1.86E-02 3.08E-02
Cs-134 >.80&02 3AtE-02 7.80E-02
Cs-137 3.36E-O1 5.0E02 7.20Et1 , 3.21E-01
Eu-152 iy71E-1 s2IE-1 < 6.006-02 8.30E-02 -2.22E-02 8.64E-02 8.44E-02
Eu-154 < 3.OOE-02 6.40E-02 4.74E-02 5.45E-02 3.87E-02
EU-155 < -1.20E-02 5.60E-02 1.45E-02 4.76E-02 1.33E-02
1-129 0.OOE+00 1.53E-01
K-40 1.51E+0117E+ LE+1
Nb-95 .72O2 6SO O <'49O 2 . 3.8z&g2 -5.38E-03 2.44E-02 425E-02
Pb-212 L0&1 35&2 1.08E-01
Pb-214 7.t3V42 04WC2 7.83E-02
Pu-238 2. tjO W2:.O0 2.20E-02
Pu-239 .563&3 V L2-03 5.63E,03
Ru-103 tS5ql 4(5E2 1.55E-01
Ru-106
Sr-90 2:&O6I1 &WE 0 4;f$115 xd L oi 4.015-01

Tc-99 6.15E-01 1.09E+00 6.15B-01
Zn-65 % 0 21.68E-01
Zr-95 -2.93E-02 3.75E-02 2.93E-02

Source: Schmidt et al. 1990; Elder et al. 1986,1987,1988,1989.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
A dash (-) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54= 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02,
Zn-65 = 4.OE-02, Sr-90 =5.0E-03, Nb-95 = 3.OE-02, Zr-95 = 3.OE-02, Ru-106 = 1.7E-01, Cs-134 = 2.OE-02, Cs-137 = 2.OE-02, Eu-152 1.1E-01, Eu-154 =5.OE-02,
Eu-155 = 5.05-02, Pu-238 = 6.OE-04, Pa-239=6.OE-04, and U total = 1.0E-02.
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Table A-2.5. Results of Vegetation Soil Sampling for 1990 (pCi/g).

Location 2W37 Location 2W41

Radionuclide Result Error Result Error

Be-7 1.31E-01 1.92E-01 3.13E-02 2.12E-01

CePr-144 7.79E-02 1.19E-01 9.72E-02 1.31E-01

Co-60 7.561-03 1.372-02 9.43E-03 1.44E-02

Cs-137 5.222-01 6.OE-02 'I6E t 2.

Eu-154 9.92E-04 4.64E-02 8.18E-03 4.731-02

Eu-155 --

K-40 L55EO tslE 00 i&4o

Pb-212 11E-02 2 08 -02

Pb-214 --

Pu-238 6.11E-0 4A46241 .......

Pu-234/240 1.140 .7E 6.

Ru-106 1.87E-02 1.20E-01 3.85E-02 1.3E-01

Sb-125 1.03E-02 3.25E-02 6.24E-03 3.48E-02

Sr-90 .60E-01. 142-02

U :t].92026.04E-b3 I 90E-02 744E-0

Zn-65 -3.63E-03 3.88E-02 -4.04E-03 4.40E-02

ZrNb-95 5.17R-02 4.31E02 1.67E-02 4.16E-02

Source: Schmidt et al. 1991
Negative values indicated concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
A dash (--) indicates that radionuclide concentration is less than detectable. The detection limits are as
follows: Mn-54 = 2.0E-02, Co-58 = 2.OE-02, Co-60 = 2.0E-02, Zn-65 = 4.0E-02, Sr-90 = 5.OE-03,
Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-01, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152
= 1.1E-01, Eu-154 = 5.0E-02, Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239 = 6.0E-04, and U total =
1.0E-02.
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Table A-2.6. Results of Air Monitoring (pCi/m3)
Location N956 Page 1 of 2

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 max 1.10E02 2.96E-03 2.03E-04 XZ.30E-0 '1|0E 2S2tc4 14 29E04 2.94E-03
min 1.28E-04 1.49E-04 9.74E-05 < 6.80E-06 6.30E05 1.26E-05 4.94E-05 7.88E-05
avg 2.94E-03 1.08E-02 9.12E-04 2.74E-03 A Q$; 9.30E-05 1.00E.04 994f05 823WO5 8.37E-04

Cs-137 max 1.42E.03 2.37E-03 2.58E-03 I iB- 4d 'PEO3 4.62E04 1.82E-03
min 4.05E-04 -3.61E-04 -4.02E-04 < -1.90E-04 SAOE-04 -2.86E-05 6.53E-04 2.77E-04
avg 9.6644 z E 04 6.22E-04 2.41E-03 1.46-03 2.58E-03 5AOE-04 5.50E-04 7.33E-04 5.45E-04 8.64E-04

Pu-239 max 3.38E-05 2.61F,05 8.77E-0605
min 3.09E-06 8.421-06 3.12E-06 < 9.30E-07 2.50E-06 175E06 2.09E-06 3A6E06
avg 1.72E-05 3.13E-05 1.44E-05 1.59E-05 N ri6 9&bo6 5.2nb6 3i95pe6 7& 9.55E-06

U(total) max 8.90E-04 8.291-05 2.47E-05 < -1.306-05 1.80E-05 3.62&M5 17344 2.09E-04
min 3.22E-05 2.34E-05 -1.386-06 < -2.00E-06 1.90E-05 0.00E+00 2.09605 1.18E-05
avg 2.76E-04 832E-04 4.96E-05 5.14E-05 f e -7536' 06 580ZO6 1.43E-05 1.80E-05 7.15E-05

0
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Table A-2.6. Results of Air Monitoring (pCi/m3)
Location N963 Page 2 of 2

1985 1986 1987 1988 1989 Average
Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Sr-90 max 1.50E-02 3.23E.04 1.07E-04 .yQE 4 2.58E-05 6.39E-05 3.13E-03
min 1.15E-04 7.50E-05 9.31E-06 < 3.1OE-05 8.30E-05 9.65E-06 8.24E-05 4.80E-05
avg 3.86E-03 lA9E-02 2.OOE-05 2.14E-04 5.99E-05 8.30E-05 I1T4 1.75E05 7.83E-5 8.13E-04

Cs-137 max 3.20E-04 1.68E-03 2.37E-04 $ , O -3.82E-04 5.47E04 6.56E-04
min 4.04E-05 -2.52E-04 -4.12E-04 < 5.OOE-05 4AOE-04 1.201-04 5.55E-04 1.75E-04
avg 2.43E-04 2.71E-04 4.23E-04 1.73E-03 -1.15E-04 5.701304 1.OOE-04 4.10E04 1.20E04 5.55E-04 2.00E04

Pu-239 max 2.77E-05 1.23E-05 3.82E-05 g542O05> lAi5, 5 4,O.1§6 2.81E-05
min 7.381-06 4.97E-06 6.38E-06 < 1.OE-06 1.90E-06 2.20E-06 2.28E-06 4.39E-06
avg 1.56E-05 1.751-05 i- 2.01E.05 2.83E-05 1.60E-05 2.50E-05 7 4.ffl06 1.36E-05

U(total) max 1.37E-04 3.46E-05 4.93E-05 < -4.60E-06 1.80E-05 628&5 263t05 5.77E-05
min 2.62E-05 2.77E-05 1.67E-06 < 1.80E-06 2.101-05 3.77E-06 2.OOE-05 1.22E-05
avg 7.1 IE-05 1.04E-04 3. 5 5.OSE06 3.33E-05 4A3E-05 -1.90E-06 2.901-06 -5043 254t6V 9.83E05

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
A dash (-) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54 = 2.OE-02, Co-58 = 2.OE-02, Co-60 = 2.0,02,
Zn-65 = 4.OE-02, Sr-90 = 5.OE-03, Nb-95 = 3.0E-02, Zr-95 = 3.OE-02, Ru-106 = 1.7E-01, Cs-134 = 2.01-02, Cs-137 = 2.OE-02, Eu-152 =1.IE-01, Eu-154 = 5.01-02,
Eu-155 = 5.OE-02, Pu-238 = 6.OE-04, Pu-239=6.OE-04, and U total = 1.OE-02.
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Table A-2.7. Results of Air Monitoring for 1990 (pCi/nm).

Location N956 Location N963

Radionuclide Result Error Result Error

Sr-90 Quarter 1 1.30E-05 5.78E-05 9.65E-06 8.24E-05

Quarters 2-4 .64E-O4 6.70E-5 1.04E-05 6.lOE-05

Average 8.85S45 1.00E-05 7.17E-05

Cs-137 Quarter 1 4.62E-4 SS2E-04 3.11E-04 4.61E-04

Quarters 2-4 9.8E-04 . 9.30E-05 6.30E-04

Average 7.IOE-04 6.,1E4 2.02E-04 5.46E-04

Pu-239 Quarter I 8.3OE-o6 .. 9.. .... 9. 3 99P9061

Quarters 2-4 S.53Efl-6 621 1. 18E-06 4.OOE-06

Average .283E06 S., ...... 4,49 -06

U (total) Quarter 1 1.819-5 E)5 O - m§3

Quarters 2-4 1.66.&-05. 1.L90U- 111-5 .010

Average 1.74E-OS. 7.75B-06 4

Source: Schmidt et al. 1991
Negative values indicated concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.OE-02, Co-60 = 2.0E-02, Zn-65 =
4.OE-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-01, Cs-134 = 2.0E-02,
Cs-137 = 2.0E-02, Eu-152 = 1.1E-01, Eu-154 = 5.0E-02, Eu-155 = 5.0E-02, Pu-238 = 6.OE-04, Pu-
239 = 6.0E-04, and U total = 1.0E-02.
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Source: Schmidt et al. 1991.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
The detection limits are as follows: Mn-54=2.0E-02, Co-58=2.0E-02, Co-60=2.OE-02, Zn-65=4.OE-02, Sr-90=5.OE-03
Nb-95=3.0E-02, Zr-95=3.0E-02, Ru-106=1.7E-01, Cs-134=2.OE-02, Cs-137=2.0E-02, Eu-152=1.2E-01, Eu-154=5.0E-02,
Eu-155=5.OE-02, Pu-238=6.0E-04, Pu-239=6.0E-04, and U total=1.0E-02.

WHC(SPLANT)/9-12-92/03355T

Table A-2.8. Results of Vegetatioxr Soil Sampling for 1991 (pCi/g).

Location 105 Location 106

Radionuclide Result Error Result Error

Be-7 5.8E+00 8.2E+00 -1.7E+00 1.1E+01

CePr-144 3.9E-01 1.0E+00 -2.9E-01 1.2E+00

Co-60 -3.1E4-02 9.0E-02 2.7E-02 7.6E-02

Cs-134 2.9E-02 7.2E-02 7.9E-04 8.1E-02
Cs-137 9.9E-02 9.OE.2 -1.6E-03 9.0E-02

Eu-154 -5.4E-02 2.2E-01 >3-.E

Eu-155 -1.8E-01 1.9E-01 1.1E-01 1.9E-01

K-40 £.2+x 2.E+O0 .E+o27+

Pu-238 1.4E-4 12E-04 1.5E-04 1.6E-04
Pu-234/240 &.E-3 .2f-3 2.1E-034

Ru-106 -8.OE-01 9.1E-01 5.6E-01 9.2E-01

Sb-125 2.0E-02 1.9E-01 7.4E-02 2.1E-01

Sr-90 1E-24..5E4 .E0 .E0

U-234 4.4E-02 7.5E-03 -1.5E-05 2.72-03

U-235 426g-o3 6.5E-04 2.32-3

U-238 .1E-92 4.9E-03 -2.1E-03 3.3E-0

Zn-65 -3.1E-t1 2.E-1 2.4E-01 2.6E-01

ZrNb-95 -3.2E-01 1.5E+00 8.0E-01 1.3E+00

00
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Table A-2.9. Results of Air Monitoring for 1991 (pCi/m3). Page 1 of 2

Location N959 Location N963

Radionuclide Result Error Result Error

Be-7 Quarters 1-2 smE 400 S.5E-02 7.0E-02
Quarters 3-4 002 M E
Average WAE4

CePr-144 Quarters 1-2 1.5E-03 2.9E-03 5.3E-04 2.2E-03
Quarters 3-4 -4.1E-04 2.1E-03 a E
Average 5.6H-04 2.53-03 -1.02-03 2.2E-03

Co-60 Quarters 1-2 0.OE+00 3.0E-04 -1.2E-04 3.3E-04
Quarters 3-4 1.4E-04 1.7E-04 5.9E-05 1.9E-04
Average 6.8E-05 6.8E-05 -2.81-05 2.6E-04

Cs-134 Quarters 1-2 8.3E-04 2.71-04 -1.5E-04 2.3E-04
Quarters 3-4 -1.9E-04 2.5E-04 -1.2E-04 2.3B-04
Average -8.8E-05 2.6E-04 -1.4E-04 2.3E-04

Cs-137 Quarters 1-2 2.2E-04 2.6 1-04 44
Quarters 3-4 .6.8-05 2.2E-04
H Average 60Eq44 -8.9E-05 2.02-04

Eu-154 Quarters 1-2 -3.7E-04 1.0E-03 -3.8E-05 6.6E-04 t
Quarters 3-4 3.1E-04 6.42-04 3.4E-05 5.3E-04
Average -3.0E-05 8.3E-04 -2.3E-06 5.91-04

Eu-155 Quarters 1-2 -4.2E-04 5.1E-04 5.8E-05 3.1B-04
Quarters 3-4 -1.7E-04 4.6E-04 5.21-05 4.52-04
Average -3.0E-04 4.8E-04 5.5E-05 3.8E-04

I-40 Quarters 1-2 2.0E-03 2.7E-03 1 3"E
Quarters 3-4
Average 2.8E-03 2.9E-03

Pu-238 Quarters 1-2 2.1E-08 2.9E-07
Quarters 3-4 4.OE-07 4.9E-07 U
Average 2.12-07 3.9E-07

Pu-234/240 Quarters 1-2 4EI a i
Quarters 3-4 .
Average

WHC(SPLANT)/9-12-92/03355T



Table A-2.9. Results of Air Monitoring for 1991 (pCi/m3). Page 2 of 2

Location N959 Location N963

Radionuclide Result Error Result Error

Ru-106 Quarters 1-2 -2.2E-03 2.8E-03 -3.4E-04 2.4E-03
Quarters 3-4 3.4E-04 2.2E-06 -6.1E-04 2.1E-03
Average -9.2E-04 2.5E-03 -4.8E-04 2.3E-03

Sb-125 Quarters 1-2 0.0E+00 6.9E-04 1.6E-04 5.6E-04
Quarters 3-4 2.8E-04 5.1E-04 -3.0E-04 5.6E-04
Average 1.4E-04 6.4E-04 -7.1E-05 5.6E-04

Sr-90 Quarters 1-2 -5AE-06 2.1E-05
Quarters 3-4 -E.4E46 2.1E-05
Average

U-234 Quarters 1-2 E
Quarters 3-4
Average 5 S BE34E6

U-235 Quarters 1-2 8.E-07 L.E-06 1.E-06 2.7E-06
Quarters 3-4 7.01-07 7.3E-07 -1.3E-07 1.4E-07
Average 7.7E-07 8.8E-07 6.1E-07 1.4-06

U-238 Quarters1-2 EE.
Quarters 3-4
Average

Zn-E5 Quarters 1-2 -1.9E-04 7.7E-04 4.0E-04 4.6E-04
Quarters 3-4 -2.6E-04 6.5E-04 -1.2E-04 5.3E-04
Average -2.2E-04 7.E-04 1.4E-04 5.0E-04

ZrNb-95 Quarters 1-2 1.6E-03 4.2F-03 3.9E-03 3.9E-03
Quarters 3-4 Em no 1.2E-03 1.5-03
Average 1.8E-03 3.0E-03 2.5E-03 2.7E-03

Source: Schmidt et al. 1991.
Negative values indicated concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
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